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(Model 901) PORTABLE TEST INSTRU- 
MENTS available in DC, Model 901— 
and AC, Model 904, single and multiple 
ranges of wide coverage. Excellent 
scale readability and shielding. Accu- 
racy within 2 of 1%. 
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(Model 785) INDUSTRIAL CIRCUIT 
TESTER a versatile, portable tester for 
laboratory or maintenance needs, 
where an ultra-sensitive instrument is 
required. Provides 27 AC and DC volt- 
age, AC and DC current, and resistance 
ranges. (DC sensitivity 20,000 ohms 





SENSITIVE RELAYS a line of sensitive 
relays including the Model 705 which 
provides positive control at levels as 
low as 2 microampere. Non-chatter- 
ing magnetic contacts handle up to 
10 watts at 120 volts. 
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(Model 622) ULTRA-SENSITIVE IN < 
MENTS portable DC and AC Th 
instruments for precision measure 
of potentials and minute curren: 
volving electronics, thermo-coup! 
laboratory research. 
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(Model 798) MULTI-PURPOSE TUBE. 
CHECKER offering provision for testing 
Receiving Tubes — Voltage Regulator 
Tubes—Light Duty Thyratron Tubes such 
as 2A4—6D4—884—885—2051. Scale is 
calibrated “Good-Bad” as well as in 
mutual conductance range. 
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PANEL and SWITCHBOARD INSTRU- 
MENTS a complete line of instruments 
in all types, sizes and ranges required 
for switchboard and panel needs. . 
including DC, AC power frequencies 
and radio frequency, rectifier types 
and D.B. meters. 
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(Model 697) VOLT-OHM MILLIAM- 
METER one of a line of pocket-size 
meters, Model 697 combines a selec- 
tion of AC and DC voltage, DC current, 
and resistance ranges. Ideal for main- 
tenance testing and many inspection 
requirements. 








(Model 779, Type 1) SUPER-SENSITIVE 
ANALYZER small, light, compact, 26 
range Volt-Ohm-Milliammeter with 5 
DC voltage ranges, sensitivity of 1000 
or 20,000 ohms per voit. AC tempera- 
ture compensated. Self-contained 
power supply. ideal for many produc- 
tion and test requirements. 









(Model 769) ELECTRONIC ANALYZER 
incorporating a conventional Volt- 
Ohm-Milliammeter with self-contained 
power source—a high-impedance ele«- 
tronic Volt-Ohmmeter using 115 volt, 
60 cycle power—a stable, probe-type 
Vacuum Tube Voltmeter, for use to 300 
megacycles. 
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mt )i | RIAL: An old timer’s notes on the Fourth Annual Instrument Conference and Exhibit, St. Louis, Mo.. 
Sept. 12-16, 1949, under the auspices of the ISA, with AS ME, AIEE, AIP, IRE, SAMA, and NTF participating 


Keynote, Productivity; Mood, Earnestness 


Jefferson Hotel, St. Louis 
Friday night, September 16th 


KG ONDAY the 12th to Friday the 16th”’—that’s five 

days; but for many it’s a ten- or twelve-day stay. 
when we arrived on Thursday the 8th the hotel lobby 
swarmed with members; and, earlier that day, many pas- 
sengers on the Constellation had been instrument men, two 
of them from Holland! Of course, a few of this year’s 5660 
registrants could not stay the full five days; but some of- 
Hicials and exhibitors who arrived Tuesday the 6th may re- 
main over Sunday the 18th; so the average length-of-stay 
of the 5660 must be five days plus ... Talk about enthu- 
siasm! 


| 


Enthusiasm, yes—as at every previous Conference and 
Exhibit; but that word doesn’t adequately describe what’s 
n the air this year. There’s less vague curiosity and more 
“target-seeking-missile” search for optimal solutions of 
specific problems, mostly related to production. There’s less 
relaxation or casualness and more exertion or determina- 
tion—oh, not to the point of grim aching concentration but 

.. well, it would seem that the mot juste is Earnestness. 

Earnestness, intentness, thirst for knowledge—that’s the 
impression we carried away after dropping in on the ten 
elassreoms of the Mechanics’ Clinic held September 9, 10 
and 11. Every classroom overflowed, because plans had been 
made for a total of 120 (twelve to each class) but 195 
registered and 171 ATTENDED ALL TEN PERIODS from Friday 
afternoon to Sunday evening. We’re told that thirteen reg- 
istrants joined the ISA during the Clinic. Another fact 
worth noting: we recognized among the “mechanics” one 
Department Head and several engineers, physicists and 
chemists who came to get their hands on the demonstration 
instruments and components. Congratulations to the patient, 
courteous, untiring and highly-competent instructors: 

William Kehoe, Anthony Costa, Louis Hickman (Ameri- 
can Meter); V.S. Rutherford (Bailey Meter) ; M. D. Shriver 
(Bristol); Maleolm Hall (Foxboro); James L. McFadden 
(Gow-Mac); R. L. Wham, A. A. Degling, J. E. Casey, L. E. 
Jewett (L&N); E. M. Dederer, A. Colonnese, R. J, Ingham 
(M,M&M); W. L. Eckdhal, R. Benninghoven (Republic) ; 
George E. Howard (Taylor); Bruno Ramthun, Conrad 
Claeson (Wheelco). 


[Bull sessions all enjoyable, as always; those in the Audi- 
torium specific—instruments; those in hotels general— 
technology, industry, etc.; and one on the SS Admiral 
(thanks to Phil Swain, John Leslie and Bill Bowman) 
solved some problems of All Mankind. | 

At bull sessions, the oldest topics seem to arouse the 
widest interest. For example the idea of classifying (a) 
all instruments, (b) all instrument occupations and (c) 
all instrument men into (1) optical, (2) mechanical and 
(3) electrical. When this topic came up, much of the dis- 
cussion reminded us, almost word-for-word, of a seminar 
of instrument-making apprentices and their instructors in 
New York in the winter of 1904-05. 

This basic classification is still excellent today, in spite of 
what has happened in 45 years, in spite of the great UNIFI- 
CATION resulting from the early formulation of the science 
of Instrumentation in the nineteen-twenties. This consisted 
in classifying measurables, classifying utilizable principles, 
classifying measuring elements, classifying recording and 
integrating systems, classifying amplifying systems, classi- 
fying control systems—yes, but it also consisted in discover- 
ing, naming and explaining what the most diverse elements 
and systems have IN COMMON: their static, kinematic and 
dynamic ‘properties, characteristics and behaviors. It is as 
4 UNIFYING science that Instrumentation has made possible 
the faster responses, the more accurate measurements, the 
closer control and the minimization of hunting which, in 
‘urn, make possible our high standard of living. 


897 


Chemists—and lots of others—fascinated by the exhibits 
of new spectrochemical instruments. Sales reported “heavy.” 
Can it be that $20,000 to $60,000 instruments are bought 
by the dozen? Why not, when they save dozens of man- 


years? 

\ few decades ago, only the visible spectrum was known emission 
and absorption lines just discovered; multiplets unsuspected; tndustrial 
plant people left spectroscopes to “pure scientists.’ Today, industrializa 


tion of spectroscopy extends from ‘x-rays to radio waves——not to mentior 
picture of the entire instrumentally-resolvable 


propos of resolving power 


ions, A high-resolution 
spectrum would be a mile long. A 
one thin hump with previous methods is now recorded as a quintuplet by 
the pen of the display——and 
all five line intensities are measurable to five percent accuracy! 

For process-control men, an irresistible attraction on 
the exhibit floor was a “graphic panel” generally similar 
to the one installed a few weeks ago at the Rock Island 
Refining Co. near Indianapolis. Interest in this “new-look”’ 
centralization was so strong, even before the exhibit opened, 
that scores of men flew, drove and rode from St. Louis to 
Indianapolis on Sunday the 11th after Dave Boyd, at their 
request, had phoned L. E. Winkler on Saturday to arrange 
for this visit. 

Centralization was a frequent 
subscribers asked if the “graphic panel’”’ was what had been 
predicted for 1949 on the December 1948 editorial page. 
The answer is no, for the prediction read as follows: 
and quick-action instrument which does to an 
by the 


what was 


Geiger-counter-type X-ray spectrometer on 


bull-session topic. Some 


The small quick-review 


array of instruments what is done today human being who uses 


such an array as one complex but coordinated means. We are not predict 
ing “master controllers’: they have already been designed for several 
arrays. What we predict is an instrument which will 

(1) make immediate “joint” or “integrated” reports on the time fun 
tions of the readings of the numerous already-installed measuring AND 
automatic-control instruments and 

(2) immediately carry out IN DETAIL the logical BROAD decisions of 


the human supervisor 

However, these panels help make the prediction come true 
sooner: by prefiguring what had been suggested since 1940 
under such titles as “Automatize Quality Control” and 
with hints that almost blueprinted the PRODUCT-QUALITY 
CONTROLLER commanding the temperature, flow-ratio, pres- 
sure and other controllers so that its “application” will not 
be one process but a series of processes ... such as an en- 
tire refinery! 

At the Auditorium we were asked a million times—well, 
ten or fifteen times—to name THE outstanding innovation. 
As at every previous show, the obvious answer was—and 
is—that twenty companies are tied for first place; all 
showing wonderful new devices but none a true “innovation”’ 
because their utilized principles had been disclosed pre- 
viously. But this year some questioners went on: “I don’t 
mean the commercial exhibits; I mean disclosures in tech- 
nical papers; you’ve got all preprints; what do you say?” 
Our answer: “Probably the only prime disclosure of a true 
innovation is by Bill Wildhack of the NBS. He announces a 
genuinely novel principle (remarkable because based on 
the well-known gas laws) and his novel gadget, being shown 
to the public for the first time at the Bureau’s booth, is 
believe it or not—a thermometer and flowmeter and pres- 
sure gage and hygrometer and gas analyzer and a couple 
of other instruments, depending on how you set it up!” 

Pleasant memory: that when we sat in I/nstruments’ 
booth, passers-by stopped to introduce themselves as old 
faithful subscribers. Said one enthusiastic Californian: 
“I’m boiling mad! A group of young highbrows in our lab 
want to be called the Cybernetics Group because they design 
control systems for self-propelled missiles. I’m mad because 
they laughed when I told them that Instrumentation is 
the science of measurement AND control. Can’t you people 
do something about it?” Our answer: “No; and you’re not 
half as mad as are some highbrows when they’re told they 
were anticipated by the ‘practical men’ they spurn and be- 
little. Since you’re ‘only’ an engineer, you’ll incur their 
enmity if you try to enlighten them. As they grow older 
they’ll acquire wisdom and tolerance—and they might even 
join the ISA!” M. F. BEHAR 


















Watching the oscillograph during seismic reflection work on board the Atlantis. It is clear that 
space is not over-abundant. 


Principal Instrumentation Problems of 
Deep-Sea Oceanographic Exploration 


By C. O’D. ISELIN, Director, Woods Hole Oceanographic Institution, Woods Hole, Mass. 


CEANOGRAPHY, as indeed are 
() most of the other subdivisions of 

the earth sciences, is still a rela- 
tively undeveloped subject. It is some- 
what embarrassing to me to have to 
emphasize at the outset how little we 
know about the oceans, although they 
cover more than two-thirds of the 
earth’s surface. 

The reasons for the backwardness of 
the earth sciences, in contrast to the 
laboratory sciences, are not hard to 
find. The universities have long en- 
couraged the laboratory sciences and to 
a lesser degree they have supported 
those phases of the earth sciences that 
can be worked on indoors; but it has 
seemed both inconvenient and expensive 
to study nature outside the laboratory: 
students and instructors have schedules 
of fixed engagements. Furthermore, the 
relatively inexact nature of the non- 
laboratory investigations has not ap- 
pealed to our best scientists. However, 
as I shall try to indicate, it is becoming 
increasingly clear that this lack of 
balance of knowledge has been a mis- 
take. There are many practical applica- 
tions to oceanography, especially in 
time of war, but perhaps more impor- 
tant is the fact that oceanography has 
become the bottle-neck in the advance 
of other aspects of the earth sciences, 
particularly in meteorology and in ge- 
ology. 

It may well be asked why it is that 
we have come to consider oceanography 
as a proper subdivision of science, for 

*Original version presented at the Second An- 
nual New York Section Conference, ISA, January 


28-29, 1949, Hotel Statler, New York; re-written 
for Instruments. 
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under this term we usually include all 
scientific aspects of the seas: their 
physics, their chemistry, their geology 
and their biology. Under oceanography, 
we are trying to deal with all the scien- 
tific aspects of a particular environ- 
ment. What in addition ties ocean- 
ography together is that whatever 
problem of the sea one may attack, 
sooner or later one must take into 
account the movements of the water. 
Lacking an understanding of its cir- 
culation, it is difficult to advance knowl- 
edge concerning other phases of the 
marine environment. Furthermore, 
there is the practical question that once 
you have a sea-going research vessel 
that is properly equipped, she should be 
used as efficiently as possible to gather 
data for the advancement of as many 
problems as possible. The oceanogra- 
pher, if he is any good, becomes skillful 
in handling instruments at sea, in set- 
ting up profitable experiments at sea, 
and in doing his thinking on shipboard 
rather than after the voyage has been 
completed and the mistakes can no long- 
er be corrected. Most laboratory trained 
scientists find it difficult to adjust them- 
selves to these aspects of oceanography, 
if indeed they have sufficiently strong 
stomachs. 


Until about fifteen years ago, ocean- 
ography was only conducted vigorously 
in Scandinavia, Germany and in Japan. 
However, today I believe we have 
caught up with the rest of the world, in 
spite of a relative shortage of facilities. 
It is perhaps worth noting in passing 
that at one time the Japanese were op- 
erating fifty or more large oceanogra- 


phic vessels. We have only two major 
oceanographic institutions and two or 
three small groups trying to get started 
However, we can be well satisfied wit! 
what has been turned out during thé 
last ten years. Almost single-handed 
the Navy has been footing the bill for 
oceanography in this country and this 
is not entirely a healthy development 
because it has left marine biology fal 
ing rapidly behind physical oceanogra 
phy and the two should proceed hand 
in hand. However, I hope that this car 
be corrected before too long. 


I would like to emphasize that the re 
search vessel Atlantis of the Woods 
Hole Oceanographic Institution has car 
ried out many cruises in the last fiftee: 
years. For example, she has just start 
ed out again on Cruise No. 157. The 
oceans are so large that no one expedi 
tion, however well organized, can add 
more than a small contribution to our 
store of knowledge. True, the instru 
mentation is improving rapidly, so that 
per day at sea we now take in much 
more information than was formerly the 
case, but it is the steady accumulatior 
of data, rather than the results of an) 
one cruise, that is gradually throwing 
light on the significant scientific prob 
lems of the ocean areas. The mid-At 
lantic Ridge, a submerged mountail 
range stretching all the way from Ice 
land to Antarctia has been investigated 
three times during the last two years 
However, in a two-month cruise one 
can only hope to examine a small sector 
of such a major geological feature 
Nevertheless, a notable beginning has 
been made. 
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i he primary tool in geophysical ex- 
Beation of the Ridge is sound in one 
% or another. As secondary tools, 
Be are various types of bottom sam- 
g equipment. Sound has become a 
jor tool in many sorts of oceanogra- 
¢ problems, for it travels well in 
ter. During the past few years, we 
e learned how to receive relatively 
ak acoustical signals, even without 
ing to stop the ship. Therefore, with 
ind, we can explore the ocean and 
nature of the material underlying 
vith a minimum of delay to the ship. 
here is first of all the recording 
vh-frequency echo-sounding instru- 
nt. This gives us a continuous rec- 
) of the depth of the water and, 
bon combined with the best naviga- 
nal techniques, enables the bottom 
pography to be worked out in de- 
;|. Although, obviously, this is a long 
bp, Atlantis has been averaging about 
00 miles of continuous soundings 
r year. In the case of the North At- 
tic, rather few data of comparable 
curacy have been turned in by other 
ips during recent years. However, in 
nuary of this year, two Navy ships 
ve been assigned to the Hydro- 
aphic Office for this sort of duty. 
Sound generated by small explosive 
arges is a means of studying the 
oustical characteristics of the inter- 
ce between the water and the sedi- 
ents, and, consequently, its physical 
haracteristics. Measurements can also 
made of the total thickness of the 
consolidated sediments. This is es- 
ntially the reflection technique of 
eophysical prospecting, as used in the 
| industry, adapted to sea-going con- 
tions. The routine on the ATLANTIS 
to drop a three-pound charge of ex- 
osives over the stern every half-hour. 
hydrophone is towed behind the ship 
d during the brief period when the re- 
cted signals are expected back at the 
irface, the hydrophone cable is slacked 
way so that the sensitive element is 
parly dead in the water. Thus, the 
ackground noise level at the hydro- 
one is favorable for the reception of 
eak signals which are recorded photo- 
raphically in detail aboard the ves- 
bl. This is an extremely useful tech- 
que and the reception of echoes that 
ave traveled through several thousand 
bet of bottom sediments, as well as 
rough several miles of water, is quite 
actical. 
The refraction technique, by which 
e velocity of sound in the bottom ma- 
rial can be deduced, requires two 
essels or the use of the life boat. Here, 
e charges must be set off ten to thirty 
hiles from the receiving vessel and 
us, from the Atlantis and her whale- 
at, refraction shooting is limited to 
pecially favorable weather. 










) All of this has greatly increased the 


antity of explosives that a research 


Jessel must carry. For various reasons, 


limit the Atlantis to about five 
bns, much to the disappointment of the 
—— So far, no one has been 
't has long been recognized that the 


@ ‘iments on the bottom of the deep 


ocean constitute an undisturbed record 
of most of the earth’s history. The prob- 
lem was to get long cores of this ma- 
terial which could then be studied in 
detail in the laboratory to reveal 
changes in the conditions of deposition, 
such as major changes in depth or in 
climate. Until recently, the best coring 
tubes brought back only ten to twelve 
feet of sediment. Thanks to a simple 
Swedish development, we can now get 
cores thirty to sixty feet long, more or 





The echo-sounding apparatus in the lower lab- 
oratory of Atlantis shows a portion of the con- 
tinuous bottom profile obtained during each cruise. 


less as a routine. Since the sediments 
probably accumulate at a rate of less 
than one-half inch in a thousand years, 
a fifty-foot mud core has quite a satis- 
factory time scale. To date, only about 
one hundred and fifty such long cores 
have been collected and their examina- 
tion in the laboratory wil! not be com- 
pleted for several years. However, it is 
clear, I think, that this type of in- 
vestigation is capable of greatly ad- 
vancing geology which, until now, has 
been very much a land-based science, 
in spite of the fact that most sediment- 
ary rocks were formed in the sea. 

Bottom photography in deep water is 
greatly adding to our knowledge of the 
role which the various large bottom- 
living animals play in reworking the 
mud. Many bottom photographs show a 
multitude of tracks and burrowings of 
various kinds of animals, and occasion- 
ally we can see the animals themselves. 
It will require a long and patient ac- 
cumulation of bottom photographs be- 
fore quantitative studies of the distribu- 
tion of bottom-living forms can be un- 
dertaken. 

Bottom dredges of various types cap- 
able of cutting off rock or of bringing 
up considerable quantities of bottom 
material, have, of course, long been 


used in oceanography to a limited ex- 
tent. The trouble with dredges is that 
in deep water they are very time-con- 
suming and the sample becomes more 
or less disturbed. The acoustical tech- 
niques and the long coring tubes are 
much more fruitful and economical of 
ship’s time. It should be remembered 
that a modern research vessel costs 
about $300 a day to operate and this 
imposes a real responsibility on the 
scientific party. 

As you will have noticed in the tech- 
niques described thus far, pressure is a 
minor factor. It influences the speed of 
sound and it is necessary to put the 
camera and its light source in a tight, 
strong case. For convenience and econ- 
omy, this must be as small and as light 
as possible. Electrical leads through the 
case have to be carefully designed, but 
otherwise these aspects of oceanogra- 
phy are not much concerned with the 
effects of pressure or its measurement. 

As soon as one tries making observa- 
tions above the bottom, one is involved 
in the problem of knowing the depth of 
the instrument accurately. This is per- 
haps the second most important worry 
of an oceanographer. His first is: where 
am I; his second is: at what depth is my 
instrument? The navigational difficul- 
ties of an oceanographer have been 
greatly alleviated of recent years, over 
limited areas of the ocean, by the in- 
troduction of the radio locating system 
known as Loran. Especially between 
Cape Hatteras, Bermuda and the Grand 
Banks, the Loran coverage is excellent, 
so good in fact that we can know the 
strength and direction of the surface 
currents at all times when cruising in 
this area. 

The most usual solution to the prob- 
lem of knowing the depth of an instru- 
ment is perhaps unfamiliar and I will 
therefore take a moment to describe it. 
The deep-sea reversing thermometer, 
as developed in Germany, is a very 
beautiful and precise instrument. It 
records the temperature to better than 
one one-hundredth of a degree Centi- 
grade. The thermometer, which has a 
constriction in the capillary so that 
the mercury column breaks off when it 
is reversed, is protected from the pres- 
sure of the water by a glass case. The 
reversing of the thermometer is ac- 
complished by releasing a small weight 
at the surface to slide down the sup- 
porting wire and trip a simple mechan- 
ism which allows the thermometer to 
turn end for end. No further change in 
the reading occurs after the thermom- 
eter has been reversed. A series of 
such thermometers suspended on a wire 
will provide a number of points for the 
construction of a temperature-depth 
curve, provided one knows the depth of 
each of the thermometers. The way this 
is done is to send the thermometers 
down in pairs; one protected from the 
pressure of the water, the other exposed 
to it. The elasticity of the glass in the 
unprotected instrument causes it to read 
somewhat higher than the pressure- 
protected instrument with which it is 
paired. The design can be made such 
that one one-hundredth of a degree dif- 
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ference is about equal to one meter of 
depth, that is, at 3000 meters the un- 
protected thermometer will read about 
30 degrees higher than its mate. Thus, 
if there were no other complications, we 
would have in a pair of these ther- 
mometers a pressure gage capable of 
giving the depth to the nearest meter. 
In actual practice, the error can be as 
great as plus or minus three meters in 
the range between 1000 and 4000 
meters. However, the great advantage 
of this system is that we have in the 
thermometers a corrosion-proof pres- 
sure gage and it is easy to know the 
time at which the readings are ob- 
tained. 

At shallower levels of recent years, 
Bourdon elements have been used ex- 
tensively in oceanography in several 
different types of sampling equipment, 
but the corrosion problem is not easily 
licked. 

I would like to point out that in 
studying the currents we have no in- 
strument exactly analogous to a barom- 
eter, although the circulation problems 
in the sea and in the atmosphere are 
much the same. In both cases, under 
steady conditions, the cross-current 
pressure distribution must balance the 
deflecting force of the earth’s rotation. 
The fact that in one case you are deal- 
ing with a gas and in the other case 
with water makes surprisingly little 
difference. Meteorologists study the 
winds in relation to the pressure dis- 
tribution. Oceanographers would like to 
be able to observe the pressure dis- 
tribution in the sea directly, but since 
our cables seldom lead straight down to 
the instrument, we have to use pres- 
sure to indicate the depth. Then on the 
basis of~the density distribution, cal- 
culated from observations of tempera- 
ture and salinity, we can compute the 
pressure field. In oceanography, the 
analogous instrument to a barometer 
would show the slight topography of the 
sea surface. For example, theory tells 
us that at Bermuda, because of the 
Gulf Stream’s flow, sea level must be 
about forty inches higher than on our 
East coast. If the current stopped, sea 
level would fall about twenty inches at 
Bermuda and rise about twenty inches 
at New York. Thus, changes in mean 
sea level at the two points would show 
changes in the strength of the current 
and tide gage data are used for this 
purpose. However, there are too few 
islands to make it possible to construct 
any sort of weather map of the ocean 
currents on the basis of the varying 
topography of the sea surface. 

The general pattern of the ocean cur- 
rents has been derived from ship re- 
ports of the difference between dead 
reckoning and observed positions. A 
very large number of such reports are 
available and permit the construction 
of average  surface-current charts. 
These show broad, slow eddy-type 
movements. It has been found recently 
that the currents at any one time are 
quite different from the average, just as 
the average winds are different from 
those on the daily weather maps of the 
meteorologists. However, obviously, the 
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changes in the currents must be some- 
what slower than the changes in the 
winds. In oceanography, a week is per- 
haps equivalent to a day in meteor- 
ology. 

About ten years ago, in oceanogra- 
phy, we had arrived at the point where 
it had been demonstrated that the sim- 
ple theory of the effect of the earth’s 
rotation on currents was adequate to 
explain average conditions, that the dis- 
tribution of temperature and salinity 
in the sea agreed with the average cur- 


H 
a 





Dr. M. W. Ewing adjusts a shackle on the 
1,000-Ib. lead weight ballast of a piston coring 
tube. 


rent charts derived from the naviga 
tional reports of ships and that the sea- 
sonal and, to some extent, the longer- 
period variations of the currents were 
reflected in the pressure distribution. 
It was evident that in general the cur- 
rents were caused by the winds, that is 
to say, the distribution of pressure was 
the result rather than the cause of the 
currents. There are minor exceptions to 
this statement about which oceanogra- 
phers like to argue endlessly. 

The new navigational techniques, 
combined with much improved ways of 
measuring temperature continuously 
against depth near the surface, have re- 
cently enabled us to study the details 
of the currents in limited areas. What 
we find is that the currents are much 
narrower and swifter than had been 
supposed. At any one time, for example, 
the Gulf Stream is flowing past New 
York at a speed of five or six knots, 
but the swift part of the Stream is only 
about twenty miles wide and meanders 
widely. Great loops develop which break 
off as eddies and persist for several 
weeks. These eddies move in a clock- 
wise direction north of the Gulf Stream 
and anti-clockwise south of the Stream. 









The synoptic picture is ve; 
from the average picture, ju 
“ase of meteorology. 
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Since the ship is relative}, ‘ 
pared to the currents and si; a 
Loran we are now able to k: me 
face current at all times, it 4 re 
to alter the ship’s course ; “- 
so as to trace in some detai ste 
features of the stronger cur 1 


is proving to be a very intere 
indeed. Especially we are be; 
understand why it is that 
such big biological variat 
year to year. As long as the curr, 
were thought to be slow an 
it was difficult to see, for exa e } 
the production of fish could be gyes; 
influenced by them. Now that we k 
that powerful eddies are ciate 
with the currents and that the cury 
themselves are not fixed in p 
is evident that from time to e 
very young fish can be swept a 
their usual nursery areas. W 
the fluctuating current syst« 
thing corresponding to weathe 
marine population is affected 
“weather” in somewhat the s: 
ner as the land population is affected 
Although I am writing for read 
trained in the physical sciences, and 
deed my own training is also 
side, I would like to end thi 
with some general remarks 
marine biology. This is a_ back 
subject—again for the reason that 
biologists prefer to work in the |ab 
oratory, but because the f 
marine biologists were stymied unti 
physical oceanographers could exp 
to them the characteristics of the « 


vironment. It has also been difficult : 


make quantitative studies of the large 
marine animals. The microscopic stu 
can easily be caught, but except in si 
low water, where effective means 
catching bottom and surface fish ha\ 
been developed by fishermen, we kno 
almost nothing about the quantit 
of fish that exist in the open ocea 
They are not seen at the surface and 
has generally been assumed that the; 
were also scarce at depth. The sn 
nets used by naturalists only broug! 
up a few, sluggish, grotesque creatur 
out of the depths of the oceans. 
Meanwhile, by studying the small 
forms found near the surface, especia 
ly the microscopic plant forms, it h 
been shown that the seas were by 
means deficient of life as compared 
the land. Acre per acre, the annua! plan! 
crop in the sea is somewhat more thi 
on land. It is a more three-dimensio! 
crop and it consists mainly of mic! 
scopic forms, but it knows no droug'! 
and there is a fairly good supply of t! 
critical nutrient chemicals such 
phosphates which have been washin 
off the land since the beginning of tim: 
The most recent figures show that up 
90 percent of the photosynthetic acti 
ity on earth occurs in the sea and per fRha 
haps only 10 percent on land. Thus, on 
can say that although man is beginning 
to be pinched for food, he may only 
attacking 10 percent of the basic pro} 
duction. This is something that the ag 
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ists and the conservation peo- 






ju ete to forget. At least, the recent 
. + books that have called atten- 
el; at 4 +) the dangers of over-population 
Sine’ thro ine face of distruction of our land 
kn the sources, never mention the sea. 
it 1 possi | must admit that as long as the 
. genfi/blem of harvesting the sea was 
ail ought of as being a three-dimensional 
Urrents, Th e. it did not seem at all practical. 
Pest ng stu sheries experts have thought that 
beginning bly in shallow water areas, where spe- 
. ly favorable conditions existed, were 
- I h to be found in quantity. Fishermen 
the currey ve no doubt found most of the pro- 
An’ cradu@i\etive areas near land, but they have 
Xa!) ple, hdllver tried at all to fish in deep water. 
d be gre For a modern trawler, yields of five 
“a re six tons per man per day are entire- 
pases possible. This is cheap production of 
the curre otein compared to farming. Yields of 
Position, fe ton per man per day are common in 
to time tile ease of the more desirable food fish. 
eaway f e problem has not been production, 
We hav it preservation of the catch. It seems 
‘~ ° me that modern refrigeration has 
her and t rgely solved this problem and we can 
we ® on expect to see fishing vessels work- 
Same maiiiig at much greater distance from port. 
| atlected. Biven if profitable fishing remains limit- 
for read i to the shallow areas near land, re- 
Ces, and iffigeration alone can bring about a 
Iso on thilMubling or a tripling of the present 
this articllilMorld catch without any danger to the 
rks aboulltocks of the commercial species. In 
backwarg ct, it is inefficient to allow so many 
1 that 1 sh to reach maturity, as is the case to- 
n the lab lay. The older fish grow much more 
the fe ilowly than the younger ones. Remem- 
d until thier that in fishing, man is not touching 
ld explainfithe plant production in the sea and that 
of the enfimost fish lay a great many eggs. Only 
difficult for a few local species which happen to 
the largefihave few eggs is there any likelihood 
opie stuifhat fishing will influence the produc- 
pt in shalfMion. Compared to the fluctuations pro- 
means of™Muced by natural causes, man exerts 
fish havnly a small influence on the size of 


Wwe knowmost fish populations. Thus, as far as 
quantt#the known commercial species are con- 
en oceaierned, the prospects are bright for a 
ace and \Mrreatly increased production without 


that theiiny worries of over-fishing. Fishing re- 
he smalfmains in the bow-and-arrow stage and, 

broughf™when the need arises, can be made much 
creature 


ore efficient. For example, at present 
fishing is highly selection. A few 
> SMalleiispecies, which keep well under the pres- 
especii- Ment system of lightly icing fish in the 
s, it hodifholds of the fishing vessels, are sought 
re by Mout with great skill by the fishermen 
































pared ‘Mand they carefully avoid the so-called 
ual plan'trash fish, for which there is at present 
ore the\no market. As a result, the trash fish 
lension. Mare inereasing in quantity. If the trash 
f micr-fMfish could be removed, and perhaps con- 
droug)'f¥verted to fish meal and fish oil, there 
ly 4 theiwould be more food for the so-called 
sucn 


edible species. Again, I will remind you 


washinc that in fishing man is not touching the 
of time plant production in the sea. The basic 
at up“ Bifood supply remains the same and 
c acu’ Bitherefore the total production of fish 
ind per f#has probably not been altered. 

nus, one Finally, let us take a brief look at the 


ginning#@°) percent of the ocean area where 


only belnobody ever fishes at all. This is some- 
ic pro |@what less productive in plant forms 
the ag an the inshore waters where chem- 


d 











ical nutrients are being washed into the 
sea by the rivers; but even so, the aver- 
age plant production per acre remains 
higher than on land. What is the end 
product of this open-ocean plant pro- 
duction and where is it located? 

A significant clue to this problem has 
recently turned up with the introduction 
of the recording echo sounder. We find 
that everywhere in the open ocean 
echoes are returned not only from the 
bottom, but also from mid-depths. These 
echoes are at times nearly as strong as 
those from the bottom. In the Atlantic, 





The underwater camera surfaces after .a lower- 
ing. In this case a tripping weight was suspended 
below the camera to obtain a photograph at a 
higher distance from the bottom. The camera 
housing is near the top of the pole. Flashbulbs 
are housed in the plastic cover on the bottom of 
the pole. Above Mr. D. M. Owen’s right hand is 
the tripping mechanism and battery housing for 
the flashbulbs. Dr. M. W. Ewing at right. 


they come from a depth of about two 
hundred and fifty fathoms by day. In 
the Pacific, they come from slightly 
shallower level, but in both cases the 
layer rises to within about seventy-five 
fathoms of the surface at night. The 
phenomenon is known as the scattering 
layer. The layer responds quickly to 
changes in the illumination. Thus, by 
watching the echo sounder, one can tell 
when clouds obscure the sun or moon. 
The layer becomes somewhat diffuse 
during the middle of the day and dur- 
ing the middle of the night when the 
illumination is fairly constant. Each 
morning and each evening, during the 
period of vertical migration, the acous- 
tical scatterers draw together again. 
The behavior of this layer corre- 
sponds to what is known about the 
habits and distribution of certain small 
shrimps named Euphausids. These are 
caught in much greater quantities 
within the scattering layer than above 
or below. Yet it is difficult for me to 
believe that Euphausids alone can ac- 
count for the strength of the echoes, no 
matter how many of them there may 
be. Furthermore, the character of the 
echoes corresponds exactly to the echoes 
produced by half a dozen species of 


commercial fish which school in shallow 
waters. 

Clearly, the Euphausids approach the 
surface each evening to feed on the 
small plants which, of course, only 
flourish in the zone through which sun 
light can penetrate in quantity. By day, 
they retreat to what for them must be a 
great distance, to the darkness, roughly 
one thousand feet below. Does it not 
seem possible that active, firm-bodied 
fish are feeding on the Euphausids 
which are known to exist in tremend 
ous quantity? It is difficult for me to 
believe that the end of the food chain 
stops at these small shrimp, although 
most marine biologists hesitate to ac 
cept the idea that any large stock of 
unknown fish is involved. 

I am less cautious, for I know well 
how inefficient all deep-sea nets are. 
These are not more than six feet in 
diameter at the mouth and are ordinar 
ily towed at only about two knots. | 
doubt that any self-respecting fish 
would ever be caught in such a primitive 
device, even if it were towed at the 
right depth, which it usually is not. 

In any case, some definite conclus 
ions can be drawn from these scatter 
ing layer observations: 

(1) The shrimp, at least, are not distributed 
at random so that if means could be devised of 
catching them, it would not be a three-dimension- 
al problem. 

(2) The shrimp exist in much greater volume 
than had been supposed, for they too are able to 
some extent to avoid the small, slow nets of the 
naturalists. 

(3) The center of abundance of.the animal pop- 
ulation in the open ocean remains well below the 
optimum layer of plant production by day and 
even at night it is at fifty or more fathoms be- 
low the surface. 

(4) Through the shrimp, the plant material of 
the vast open ocean is being efficiently turned 
into protein. Now, the whalebone whales are 
known to live on these shrimps and a whale’s 
mouth is not a very efficient straining mechan- 
ism. Presumably, man could devise something 
much more effective, if need be, to harvest the 
shrimp. He is already doing a good job on the 
whales. 

Finally, I hope that before long 
somebody will go to work on the tan- 
tilizing question of whether the sound 
coming from the scattering layer is 
from the shrimp or from larger animals 
feeding on the shrimp. If the latter is 
correct, this would provide a very dra- 
matic and easy solution to the world’s 
increasing protein shortage, but even 
if I am optimistic, my basic argument 
is sound: the sea produces a huge an 
nual crop of plants; these in turn are 
converted into protein by the grazing 
marine animals; if man has to, he can 
undoubtedly devise means of exploiting 
this huge source of food; we have not 
even scratched the surface as yet, for 
fishing today, with few exceptions, is 
limited to a few small coastal areas 
near port. The sea is a great biological 
frontier and it is to be regretted that 
the basic knowledge necessary for its 
understanding has been forthcoming 
so slowly. In time, man will undoubted- 
ly have to turn to the sea for a major 
part of his food requirements and be- 
fore he does this and begins to destroy 
this last major natural resource, scient- 
ists should be prepared to explain the 
dangers and limitations. 
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Standardized Radiation Instruments 
for Army Training Use 


By CHARLES De VORE, Signal Corps Publication Agency, Fort Monmouth, N. J. 


ILITARY requirements of com- 
pactness, serviceability under 
field rather than laboratory con- 


ditions, use and maintenance by soldiers 


rather than physicists, operation under 


atmospheric extremes, coupled with an 
awareness of limited production facil- 
ities, were conflicting design consider- 
ations that determined equipment speci- 
fications recently completed by the 
Signal Corps in cooperation with the 
Radiological Defense Division of Armed 
Forces Special Weapons Project for two 
radiation survey instruments intended 
for use by the Army Field Forces, with 
a possibility of adoption by the Navy 
and the Air Force for training use. 

One of these equipments, known as 
the Radiac Training set AN/PDR 
T1l-~-(), is an ionization chamber to 
measure gamma radiation intensities 
from 0.5 to 50,000 milliroentgens (mr) 
per hour. The second, designated as 
Radiac Training Set AN/PDR—-T2-—(), 
is a Geiger-Mueller type counter for de- 
tecting gamma and beta radiations with 
gamma intensities varying from back- 
ground to 50 mr per hour. 

Physical requirements for the two in- 
struments are essentially the same. Out- 
standing among these requirements are 
those for moisture resistance. To with- 
stand the rigors of military field oper- 


ations, cases (and probe tube in the 
case of the G-M counter) must be 
water-proofed and capable of with- 
standing immersion test under water 
for thirty minutes. Instruments must 
be tropicalized, in accordance with 
standard Joint Army-Navy specifica- 


tions. The instruments must be cap- 
able of giving satisfactory continuous 
operation with less than 15 percent 
change in calibration over a tempera- 
ture range of from minus 10 deg. F. to 
plus 125 deg. F. with an external rela- 
tive humidity range of five to 100 per- 
cent. Cases and components must be 
able to withstand storage temperature 
ranging from minus 80 deg. F. to plus 
165 deg. F. All metal parts, of course, 
must be of corrosion-resistant material. 
The instruments must be sufficiently 
rugged to withstand conventional shock 
and vibration tests. As a requirement 


peculiar to the AN/PDR~—T2~—(), the 
commercially available Geiger tube 
probe (metal container) with beta 


shield in place is required to be of such 
strength that when freely supported at 
both ends, it will not deform more than 
1/16 in., under a static center load of 
80 Ibs. support and loading surfaces 
having an area of one square inch. 

While the components are to be read- 
ily accessible for maintenance and serv- 
ice testing, the case fastenings are to be 
designed so that it will be impossible 
to open the case without the use of 
simple, standard tools, such as screw- 
drivers or pliers. Indicating instru- 
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ments are to be illuminated for night 
operation, the operator lighting them 
by means of a spring-loaded switch con- 
venient to the carrying handle. In com- 
mon with equipment procured for the 


National Military Establishment, the 
instruments must be made of com- 
mercially-available component parts, 


which conform to JAN specifications. 

The electrical requirements of the 
two instruments differ somewhat with 
respect to detection because of the na- 
ture of the instruments involved. The 
AN/PDR-—T2-—(), for example, will in- 
corporate a standard commercially- 
available thin-wall Geiger-Mueller tube, 
having a total effective thin-wall tube 
thickness of not over 35 mg./cm.2 nor 
less than 20 mg./cm.2. The tube will 
have a Geiger threshold of 825 volts 
with a plateau having a slope of not 
more than 5 percent per 100 volts 
over a range of not less than 75 volts. 
The center of the plateau must not ex- 
ceed 900 volts. The tube must have a 
minimum count life of 108 pulses. 

As a part of this instrument, a mov- 
able shield must exclude a minimum of 
95 percent of all beta radiation of 3.5 
Mev. energy from the tube. The probe 
will be equipped with detents to hold 
the shield in either the open or closed 
position. With the shield open, the probe 
should have a minimum of 60 percent 
external area opening along the beta- 
sensitive length of the tube. The G-M 
tube will be mounted on a probe with 
at least a 36-in. flexible cable, covered 
with a smooth, non-porus cover, prefer- 
ably not rubber. The probe must be so 
constructed that G-M tubes can be eas- 
ily replaced by removing one or more 
sections of the probe and the tube is to 
be mounted with a plug-in base. 

The AN/PDR-—-T1~—(), on the other 
hand, must be wavelength independent 
within 15 percent and air equivalent 
from 80 kev up to and including 1.5 Mev 
quantum energy gamma radiation. 

The ionization chamber survey meter 
will have five ranges: 0-5, 0-50, 0-500, 
0-5,000, and 0-50,000 mr/hr, with cor- 
responding scale colors of white, yellow, 
orange, pink, and magenta, as an aid 
in identification. The G-M survey meter 
will have three ranges: 0-0.5, 0-5, and 
0-50 mr/hr with corresponding scale 
colors of green, white, and yellow. It 
will be noted that similar ranges on 
the two instruments will have the same 
colors, a detail of value in training. 

Time constants for the two instru- 
ments will be roughly the same. For the 
ionization chamber instrument, it shall 
be such that 95 percent of the final read- 
ing is reached after a period of not 
more than eight seconds on the most 
sensitive range, that of 5 mr/hr, with 
five seconds on the 50 mr/hr range, and 
two seconds on the higher ranges. The 
least sensitive range, in both instru- 


_indicate greater than 90 percent of fina 


ments, is to be the first rang: 
of switch rotation from the ‘ 
tion. Calibration of the in 
must not vary more than |] 
when the instruments are ai 
altitudes of 36,000 feet. Boi 
ments are to be able to withsi 
ation intensities of at least 

their maximum readings with 
ing saturation effects. The 
this requirement is quite obvi 
one considers the danger in 
using instruments which, on 
their maximum reading, suddes|y . 
urated and dropped off to zep («y» 
thereby giving a false sense of 

to the monitors. 











As a characteristic peculiar to 4 
ionization chamber survey meter, th 
instrument circuit is to be so designe 
as to incorporate a zero set position + 
check the meter zero of the instrume 





or the meter reading when no cypyey 
is being passed through the input 
sistor from the ionization chamber, Th\ 
feature will enable checking the z¢, 
position when the instrument is located 
in gamma fields greater than full-scalg 
deflection on the least sensitive r; 
Since the G-M survey meter is on) 
an indicating device, it will include ; 
provision for a waterproof phone jack 
with a .circuit arranged for use o 
either crystal or magnetic head phones 
Stability requirements are identica 
for the two instruments. Insofa: 
microphonics are concerned, the inst) 
ment shall withstand a 1 in. drop toa 
hard surface with the indicating 
strument not changing more than one- 
quarter the full-scale reading and 1e- 
turning immediately to the zero pos 
tion. In addition, the indicating instr 
ments must not move more than one 
eighth full-scale in response to jars, 
such as light raps of the operator's 
knuckles against the side of the cases. 
With respect to circuit noises, zero fluc- 
tuations must be less than 2 percent of 
full-scale reading after a warm-up 
period of one minute. After a 30-second 
warm-up period, the instruments are t 


















































reading and attain a zero drift of less 
than 15 percent of full-scale per hou 
atithin one minute of the initial turn-on 
of the instruments. Calibration adjust- 
ments are to be incorporated. 

For training purposes, as well as fo 
reference in the field, technica] manuals 
will be packed with the equipments 
These manuals, in common with simila 
publications prepared for other militar 
equipment, will include full informa 
tion on description, theory of operatio: 
installation, operating instructions, an¢ 
maintenance—including operator’s pre 
ventive, and corrective or repairs. As a! 
additional training aid, one out of eac! 
fifty instruments to be procured wi 
be in the form of an easily-portable 
classroom demonstration or “bread- 
board” model, labeled and arranged t 
show the operating features of the units. 

The author wishes to thank Mr. © 
K. Shultes, Nucleonics Section, vans 
Signal Laboratory, for his active ©o 
operation in the preparation of this 
article. 
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“The New Look” in 
Control Boards? 


(SEE COVER PHOTO 


1. Old control board for Rock Island Re- 
fining Co., Indianapolis, before enlargement 
of refinery. 

2. New board, conceived by David Boyd 
of Universal Oil Products Co., engineered 
and constructed by Panellit, Inc., not only 
controls all new facilities but controls old 
units in proper coordination. Bottom-row in- 
struments are temperature transmitters. It 
took only 15 hours to “tie-in” this new board. 

3. New recorder panel for entire refinery. 

4. One of the 52 remotely-controlled pro- 
cessing stages. ) Orifice-plate with mer- 
curyless flow transmitter. (B) Self-con- 
tained automatic controller, commanded at 
all times from the remote control board. (C) 
Valve and positioner. 


5. General view of the refinery. New 
U.O.P. fluid cat craker at right. 


6. Part of the back of the board. Rubber 
tubes from controllers to recorders are pur- 
posely used to accomplish the “plug-in” 
function. MFB 


Retouching—blacking out confusing background be- 
hind valve and positioner—— was 
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As this cableman runs his pickup coil 
long the cable, his ear tells him when 
the has hit the exact spot where unseen 
trouble is interfering with somebody’s 
telephone service. 












Trouble develops when water enters 
a cable sheath cracked perhaps by a 
bullet or a flying stone. With insula- 
tion damaged, currents stray from one 
wire to another or to the sheath. At the 
telephone office, electrical tests on the 
faulty wires tell a repairman approxi- 
ately where to look for the damage. 


























A special “tracer” current, sent over 
the faulty wires, generates a magnetic 
field. Held against the sheath, an ex- 
ploring coil picks up the distinctive 
tracer signal and sends it through an 
amplifier on the man’s belt to head- 
phones. A change in signal strength 
along the cable tells the exact location 
of the “fault.” 


Compact, light, simple to use, this 
test set makes it easier for repairmen 
to keep your line in order. It is another 
example of how Bell Laboratories re- 
search helps make Bell Telephone serv- 
ice the most dependable in the world. 
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BELL TELEPHONE LABORATORIES 





Exploring and inventing, devising and 
perfecting, for continued improvements 


and economies in telephone service. 
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Some Application Factors Affecting the 
Regulation of pH in Industry 
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By ALLEN L. CHAPLIN, Consulting Engineer 


V. PROCESS LAGS 

Lags in a pH control process are serious limitations w 
successful operation. The rate of reaction of most processes 
is high, and any delays brought about by lagging regulators 
aggravates control. Theoretically, the process reaction rate 
should be the only limiting factor, and regulators should be 
capable of responding through full range in less time than 
required by the process reaction. Furthermore, there are 
certain theoretical advantages in bringing process liquor and 
reagent together in molecular films rather than in residence 
volume, but neither of these ideal conditions is practicable 
and we are limited by more conventional aspects of the 
problem. 

Fig. 58 is a schematic illustration of the usual lags en- 
countered in a pH process. All, except demand-side capacity 
lag, react unfavorably if not removed entireiy or kept small. 

Measuring lag of the electrodes is an important factor 
about which little has been published. The glass electrode 
has a tendency to absorb hydroxy] ions on its surface, which 
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INSTRUMENT LAGS PROCESS tAGS 
Fig. 58. Schematic illustration of lags which affect automatic pH 
control 





seriously limits its rate of response to pH changes in strongly 
alkaline solutions. Sometimes the electrode lags for several 
seconds—or even minutes—in reaching equilibrium in alka- 
line solutions, and its behavior may be treated in control 
analysis identically with response lags of a thermocouple en- 
cased in a heavy well. Regarding the delay of glass elec- 
trodes in reaching equilibrium E-pH values under varying 
conditions of applications, a specialist* writes: 

It is not possible to give a simple answer to your questions regarding 
electrode time delays. In addition to the fact that electrodes using various 
glass compositions behave very differently in response to pH changes in 
the solutions being measured, various effects occur on the aging of the 
electrodes during use which cause them to change materially with time. 
The critical factors are not well understood but they are clearly tied up 
with the surface chemistry of glass in contact with aqueous solutions. 
When a freshly prepared electrode is put in an aqueous solution there is 
an initial induction period during which some kind of equilibrium is set 
up between ion diffusion into and out of the glass through a silica gel 
layer formed at the surface of the glass. The equilibrium is radically af- 
fected by temperature, glass composition and solution composition. The 
rate at which the equilibrium can be changed by changing the pH of the 
solution varies a great deal with the age of the electrode and with the 
structure of the silica gel layer formed on its surface. “Young” electrodes 
ome to equilibrium with strongly buffered solutions almost as fast as 
electrical measuring circuits can be made to follow the changes, at least 
n the middle pH ranges. Older electrodes may require anywhere from 
several seconds to several minutes before stable potentials are established. 


Fig. 59 is a graphical illustration of the characteristic 
response of some glass electrodes as affected by the condi- 
tions described above. Bearing in mind that a change in pH 
of 1.0 corresponds to a change of approximately 60 millivolts 
at room temperature, the response rates indicated might be 





*National Technical Laboratorics, South Pasadena, Calif., Private cor- 
~eapondence. 
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considered very good for most industrial applicat 
the worst condition, corresponding to 13.7 pH, re; 
discrepancy of only approximately 0.1 pH. Most 
continuous pH measurements are made within the 
3.5 and 10.0 pH, with the highest probable average : 
trality, 7.0 pH. Under ordinary conditions, and fo) 
tical purposes, the response of glass electrodes in { 
may be regarded as representative of process . 
within the limitations of accuracy of industrial 
where there is a free flow of solution over the ele 
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(Courtesy National Technical Labora F Z ch 
sche 
Viscosity of the solution, as in rubber latex, etc., impedes[f vir 


a free transfer of process liquors past the electrodes andj} lim 
may introduce a slight discrepancy in measured pH. Precip: Fe 
tates or coatings over the electrode surface may insulat: frat 


it from instantaneous contact with the solution and delay on 
response to pH changes. Other conditions affect the respons 
of glass electrodes, and the reader is referred to more co! re} 
prehensive texts** for a full discussion of these effects. 

* * * 


The signal and valve transfer lags have been minimize: & |) 
greatly by use of modern electronic measuring techniques tic 
and pneumatic controllers have been favored over electrica 


power-unit types for many critical applications because 0! 
faster valve action. In general, the instrument lags hav 
been fairly well standardized and are not the source of ma, ee 
dificulties in a control installation. The process installatio! 
itself and the manner in which equipment is applied presen’ & yo 
the most serious lag problems. on 
One of the most serious process lags is supply-side ¢a- & o, 
pacity lag. This lag introduces a storage and residence e!- FF 


fect on transfer of reagent to the reaction vessel. A ty; 
e-:ample, given in Fig. 60, is representative of lime neut! 
ization of acid waste water having the acidity characte: 
illustrated in Fig. 10. 

Acid waste flows at constant rate into a long basin having 









**Malcolm Dole, “The Glass Electrode,” John Wiley and Sons, I: 
York, 1941. 




















lee 


5 
H change 
bo f 


ora 


in pede 
odes 
Precip 
insulat 


nd dela 


response 


re ci 


cts. 


iInimize: 
niques 
lectric: 


ause ( 


present 













ee aewareiy noes Suen SESE a. a is Sees oe TC 7 t [reese -eakerers vegas sees | 


WASTOMATIC pH CONTROL WITH SUPPLY SIDE CAPACITY LAG 
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Fig. 60. Illustrating effect of supply-side capacity lag on pH control chart is record of corresponding control obtained under best possible 


process. Right-hand chart is record of pH load on regulator. Left-hand 


a 30-second transportation lag, thus requiring half a minute 
for the electrodes to “see” changes made at the input. 
'Reagent water is fed at constant rate from a lime-dissolving 
Stank into which dry lime is fed at a rate controlled by the 
PoH regulator. A load change at the electrodes causes a 
»change in feed rate of lime to the dissolving tank which, by 
virtue of its residence action, converts linear changes of dry 


and lime feed to exponential changes of concentration in its dis- 


charge stream. This stream is discharged at constant flow- 
rate into the control] basin and reaches the electrodes 30 sec- 
onds later. 

This type of lag makes it difficult, if not impossible, to 
regulate pH with any degree of precision. 

The right-hand chart of Fig. 60 is indicative of the pH 
load on the regulator while the left-hand curve represents 
the best possible corresponding regulation which could be 
obtained. The residence basin itself is doing the major por- 
tion of regulation on this job and, except for periods of minor 
sustained load changes, the regulator serves no useful pur- 
pose and the results are*not to be regarded as satisfactory. 

It is sometimes customary on waste disposal jobs to dis- 
charge neutralized acids into a large sump pond where, it is 
contended, everything equalizes and levels out. Wild control 
records are not regarded as serious since the pond smooths 

; out irregularities. If such is the case and if the process 
; cannot be designed as required for pH regulation, the pH 
equipment serves no useful purpose and represents only an 
expense and maintenance item. Equally satisfactory results 
‘an be obtained by fixed settings of reagent feed determined 
by periodic analysis of grab samples taken from the resi- 
lence basin. In such cases the residence basin does the regu- 
tion; the pH controller is helpless and cannot contribute 
eyond the combined effects of the residence basin and sump 


nd. 








conditions of regulator adjustment. 


Supply side capacity lag is a serious limitation to pH con 
trol and must be eliminated. 


¥ ‘ < 


Distance-velocity lag in vessels become 
manifest as a transfer delay with resultant effect upon re 
action period of the process. This type of disturbance is rep 
resented in Fig. 61, illustrative of pH control in the coagula 
tion basin of a water treating plant. Normal detection lag, 
inclusive of all process and instrument lags, is 6.0 minutes 
at minimum throughput rate of 3 Mgd (3 million gallons 
per day). 

The right-hand chart illustrates the best control obtain 
able at minimum flow-rate. Decreasing velocity-distance 
transfer by increased throughput rate has the stabilizing ef 
fect illustrated by charts to the left; the exreme left rep- 
resenting 10 Mgd throughput. In view of the extreme detec 
tion lag of this process, any or all of the charts could be 
regarded as “remarkable.” 

Except for equilibrium lag, which is a time function, and 
(in some cases) demand side capacity lag, which is a storage 
function, all lags in a pH control process must be kept as 
low as possible for good results. 


process may 


VI. SOME TYPICAL AND APPROVED pH CONTROL 
INSTALLATIONS. 
(A) 

An outstanding distinction of the concentration variable 
over others is its rate of reaction. It is not uncommon prac 
tice in chemical processing to split flows of process streams 
and overtreat one stream for subsequent use as the reagent 
for final blending with the untreated stream to achieve closer 
regulation and more uniform blending. This technique is 
applicable only where the treating reactions are reversible. 


Continued on page 950 
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TYPICAL STRAIN GAGE 
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TYPICAL BRIDGE CIRCUIT 
SHOWING 4 ARMS AND GALVANOMETER 
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Quick-Selection Chart for “SR-4” Strain-gage-type Pick 


By G. L. ROGERS, Chief Test Engineer, McDonnell Aircraft Corp., St. Louis, Mo. 


I, LINES 





p 


~\\ 








ri ; 0.2 . 0.6 
MIN. TRIM WIDTH INCHES 


CHART DERIVATION 


to 1 volt for each 20 ohms of gage resist- 

ance R/20. 

(Note: one strain gage per active arm.) 
R, Resistance of galvanometer 100 ohms. 

(Note: varied between 0 to 100 ohms to ob- 

tain family of I, lines.) 






K 1, Four arms of the bridge active. 

Therefore: 

l,, GF/10,000 [R/20 (R + R,.)] microamperes 

k,, = IR = GF/10,000 [R/20 (R/R, + 1)) mi- 
crevolts 
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I Bridge Output AR/KR [P/(R + R,)}, 
where JR/R GF(AL/L). 

Gli Gage factor, and AL/L strain inch/inch 
also equals stress/modulus of elasticity, or 
10°/10 0.0001 for aluminum at 1,000 psi. 

P Potential applied to the bridge taken equal 


0,5 1,0 1,5 1.8 
MIN. LENGTH INCHES 


EXAMPLE 

A constant-strength steel beam is to be de- 
signed to fit into a limited space in a wind-tunnel 
model control system. The working section of the 
beam not to be more than 0.35” wide and 0.80” 
long. Bending stress not to exceed 30,000 psi. 
Electric circuit composed of two SR-4 strain 
gages (R: and Re) forming one-half of a Wheat- 
stone bridge and including a galvanometer with 
30 ohms internal resistance. It is desired to use a 
strain gage of relatively low resistance. 

From the chart, the logical choice would be a 
Cll gage having minimum width = 031”, mini- 
mum length = 0.75” and resistance = 300 ohms. 

To find approximate bridge output, I, extend 
horizontal line C1l1—Cl1l, until it intersects the 
proper I, line, and then follow the I, line until it 
intersects the vertical line drawn from R, = 80. 
Extend back to the I, ordinate and read 13.64 





100 80 60 40 20 
R;¢ GALVANOMETER RESISTANCE OHMS 


microamperes. From the table below th« 
is multiplied by the following condition 
(A) Two active arms, Factor 1/2 


(B) 30,000 psi, Factor 30,000/1,000 
(C) Steel beam, Factor = 10 * 10®/30 >» 


Therefore the output I, = 13.64 xX % 
ly 68.2 microamp. or approximately 0.( 
amp. The corresponding E, 68.2 X 30 


microvolts, or approximately 2 millivolts 


MULTIPLYING Factors FoR OTHER CONDIT 


Multiply the o 


Conditions scale by the 
One active arm 4 
Two active arms 14 


Stress greater than 1,000 psi Actual Stre 


Material other than aluminum 10'/E (Mat 


To find E, R 
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HAYS 
MAGNO-THERM 


oD @ Act 
ANALYZER 


and 


HAYS 


ACRATRON 
Electronic Type 


RECORDER 


Note these 12 Special Advantages 


Makes use of the paramagnetic property 
of oxygen as the basis of measurement 


? Highly sensitive to changes in oxygen con- 
tent with rapid response 


3 No chemicals, no liquid or gaseous fuels, 
no combustion required for its operation 


4 Its super-accuracy is permanently main- 
tained 


5 Not affected by wide variations in rate of 
flow of gas sample 


6 Rugged construction—no delicate or mov- 
ing parts. Corrosion-resisting material 
used where required 


7 Easily installed—small gas line, one small 
electric conduit—no special fittings. 


§ Recorder mounted separate from analyzer 
at any convenient remote point 


4g As many as four records of O2 and CO2 
can be provided on one chart, each record 
continuous and distinct. 


10 The presence of hydro-carbon gases and 
vapors does not affect the operation of the 
analyzer. 


1] Analyzer universally applicable, with sus- 
tained accuracy, to all flue gas analysis 
resulting from the combustion of any fuel 
with air. 


12 Analysis is automatically compensated for 
barometric pressure, ambient temperature 
and water vapor dilution. 





COVER FOR 
ELECTRICAL 
CONNECTIONS 


PRESSURE INSULATION 


COMPENSATOR 


WATER 
STORAGE TANK 


HOUSING FOR 
BRIDGE CIRCUIT 


CELL BLOCK 
MAGNET 


SATURATOR 


GAS PASSAGE 


HANDLE FOR CASE 
MOVING MAGNET HEATING ELEMENT 


Tike HAYS OXYGEN ANALYZER is unique inas. 


much as it operates on an entirely new principle, based 

on the paramagnetic property of oxygen. It has been tested 

and proved in service to do the job of measuring oxygen with sus- 
tained accuracy and dependability in many fields, notably, the 
oil refining field—-on catalyst regenerators; in the chemical field 
for measuring both Oz and CO,; in the metal working industry 
for soaking pits, annealing furnaces and heat treating furnaces; 
the safety field—-wherever hazardous explosive gases may exist; 
and in the boiler room field—for determination of combustion 
efficiency. 


HAYS ACRATRON Electronic Type Recorder 


The Recorder which is a self-balancing 
AC potentiometer is sold separately 
when desired, to design and research 
laboratories which have developed 
special measuring and transmitting 
devices that call for accurate record- 
ing and indicating. The Hays 
ACRATRON Recorder can provide as 
many as four records on a single 
chart, each record continuous and 


distinct. Special Bulletin 49-909. 


SEND FOR THE COMPLETE STORY —The complete story on the Hays Magno-Therm Oxygen 
Analyzer and ACRATRON Electronic Type Recorder is told in Bulletin 48-829. Send for it today 
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The Month’s NEW INSTRUMEN@S 


testing, metering and automatic control 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 9; 


High-speed Multi-point Recorder 

New “Speedsweep Recorder” is a 
high-speed multi-point recorder of the 
null-balance type, utilizing method dis- 
closed in detail in “The Keinath Re- 
corder,” Instruments, April 1946, pages 
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200-210, but incorporating refinements 
not described in this original disclosure. 
An endless belt of electrosensitive chart 
paper is moved at a constant speed 
under a marking stylus. This belt-chart 
is divided into one or more vertical col- 
umns of charts. One variable is record- 
ed on each chart in one column, during 
each revolution of belt. Primary vari- 
ables are recorded vertically; time axis 
is horizontal. Speeds of ten points per 
second or faster are obtained by main- 
taining continuous motion of all me- 
chanical elements. Accuracy is up to 
0.5 percent. Rapid interpretation by in- 
experienced operators is possible since 
rectangular coordinates permit rapid 
interpretation, and only one variable is 
shown on each chart. Charts can be 
cut apart for convenient filing. Chart 
movement is mechanically coordinated 
with a continuously-rotating precision 
voltage-dividing resistor connected in a 
Wheatstone or potential bridge circuit. 
Each time VDR arm passes through 
null with reference to an external mea- 
suring element (thermocouple, strain- 
gage pick-up, etc.) stylus produces a 
mark on paper. Stylus is driven across 
endless paper belt to establish a time 
base and to produce a rectilinear record: 
a line of closely-spaced dots. Multi-point 
operation is accomplished by selecting 
in sequence the primary elements to be 
recorded, using a selector switch with 
mechanical drive from VDR arm.— 
Sperry Products, Inc., Danbury, Conn. 
Mention No. 1001 when filling out card. 


High-temperature Resistance- 
thermometer Elements 

New platinum resistance thermom- 
eters entirely embedded in pure alum- 
ina and fired at a high temperature are 
said to extend measurement range to 
pyrometric temperatures. Units of con- 
ventional design are useful only to 500 
C. or thereabouts. At higher tempera- 
tures glass and mica become conduc- 
tive and both materials lose their me- 
chanical strength. Alumina does not 
Vol. 22 
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In this department we report each month new devices for measurement. inspection, 
in the form of concise technical descriptions. 


contaminate platinum as quartz does. 
It is still an excellent insulator at 1400 
C. Its softening point is near 2000 C. 
New units are 4 inches over-all length, 
0.259 in. diam. and provided with plat- 
inum lead stubs. Standard resistances 
are 25.5 and 60 ohms. Units have no 
unsupported windings at any point; are 
therefore sturdy.—Paul G. Weiller, 95 
Broad St., New York 4, N. Y. 
Mention No, 1002 when filling out card. 


‘ . . 
Gas-analysis Units 
New “Type M” thermal conductivity 
units for gas analysis have same close 
adherence to specifications as maker’s 
earlier products, but offer greater use- 
fulness in gas analysis instrumenta- 





tion by reason of greater bridge output 
and larger variety of models available. 
“Type M/K” for continuous-service 
systems giveS a signal comparable to 
that originating with thermocouples, 
can be incorporated into pyrometer cir- 
cuits with only slight changes and re- 
calibration; bridge is mono-metallic 
“Type M/K-SS” has same electrical and 
physical characteristics but is made of 
stainless steel for more corrosive gases. 
“Type M/K-8” (illustrated) is an eight- 
filament bridge with doubled output and 
features for recording and control cir- 
cuits. In gas-air tests, this unit has an 
output of 1.70 millivolts for 1 percent 
COs in air and 11.8 millivolts for 1 per- 
cent Hs in air. Companion model 
“M/T-8” has an output of about five 
times that of “M/K-8.” Both units are 
mounted in a 6-inch steel cabinet com- 
plete with gas-flow fittings and elec- 
trical terminal strips. “Type M/T” is a 
supersensitive four-spiral filament unit 
which has been selected by designers of 
portable and semi-portable instruments: 
easy to use with many standard com- 
mercial galvanometers and standard 
power supplies. Also announced is new 
“RCC Control Panel and Bridge Cur- 
rent Indicator” for laboratory user: 
comprises all control elements needed 
for simple d-c. circuit usually employed 
and leaves only power supply and gal- 
vanometer for procurement from al- 
ready-existing equipment. — Gow-Mac 
Instrument Co., 22 Lawrence Street, 
Newark 5, N. J. 
Mention No. 1003 when filling out card. 


Load Recorders and Con 
for Mixing Machin, 

New adaptation of maker’s 
ancing recorders and autom: 


ley 


trollers is announced for rec 
viscosity of 


controlling mat 
































Mixer 


mixing or other types of agitating ma 
chinery which can be measured ind 
rectly by measuring power input 

electric motor which drives mixer. 4 
thermal converter is connected in pows 
leads to drive motor, and converter out 
put is wired to a potentiometer-tyy 
*Micromax Load Recorder.” Instrument 
continuously records motor input 

kilowatts or on some arbitrary scale 
When so desired, “Micromax’’ jis 
equipped to operate alarms, etc., fo: 
some processes it can be supplied t 
provide automatic control. Where sev 
eral machines are operating in on 
shop, data from all of them can be re 
corded on a single “Micromax” multi 
ple-point instrument. Thermal convert 
er smooths out usual erratic variations 
in motor load and permits accurate 
analysis of trends. Because potentiom 
eter method is used for measurement 
distance between thermal converter and 
“Micromax” has no effect on accuracy 


of measurements.—Leeds & Northrup 


Co., 4934 Stenton Avenue, Philadelphia 
44, Pa. 
Mention No. 1004 when filling out card 


Multi-circuit Pyrometers 
New “Alnor Type 1200 Portable 
Multi-Circuit Pyrometer” is a direct 
reading instrument particularly usefu 
in making tests involving temperature 
rise of various portions of an electric 
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jly-operated device, or repetitive tests 
n a group of devices. Accuracy is 0.5 
fercent. Two switch capacities are 
yailable: 8-cireuit and 17-circuit. In- 
truments can be calibrated for any 
‘tandard thermocouple alloys. Double- 
range instruments have automatic com- 
mpensators adjusted for high range only. 
\ctual cold-end setting can be checked 
et any time by turning selector switch 
to “off” position and comparing instru- 
ment reading with thermometer read- 
ng. — Illinois Testing _Laboratories, 
Inc, 420 N. LaSalle St., Chicago 10, Ill. 


Mention No. 1005 when filling out card. 
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Smoke Indicator 
New model of “McNeil Smoke Indi- 
ecator” is a heavy-duty unit with over- 
| .ize light beam and easy-to-read density 
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meter. It is more compact, and easier 
fto install and service than previous 
' model. Recorder can be added at any 
' time. It can be used on a 15-foot span 
fof breeching.— Trimount Instrument 
Co., 37 W. Van Buren St., Chicago 5, 
Ill. 
/ Mention No. 1006 when filling out card. 
Sensitive Air-pressure Gage 
New “Magnehelic Gauge” is said to 
be extremely sensitive, unusually effici- 
ent in checking furnace draft, measur- 
ing air velocity, etc. A spring-loaded 
flexible diaphragm has its motion trans- 
formed to rotary pointer motion by 
means of a helical magnetic linkage. 


eee 
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This action is entirely frictionless, as 
magnet force causes helical assembly 
to assume a position in which magnetic 
force can travel through minimum air 
gap. Magnet motions as small as 
0.00025 in. cause pointer motions. Plus, 
minus and differential readings are 
available. Pressures below atmospheric 
are connected below diaphragm; gage 
pressures are connected. above dia- 
phragm. Ranges are 0-0.5 in. of water 
to 0-12 in. of water. Maker states that 
new gage is not a delicate instrument 
and that no special precautions are 
necessary in using it. It is suitable for 
portable temporary use as well as for 
permanent installation on flowmeters, 
control equipment, automatic valves, 


gas-air ratios, ete. All types of con- 
nections are possible—rubber tubing, 
0.125-in. pipe thread or 0.25-in. copper 
tubing, and gage may be used in any 
position including upside-down.—F’, W. 
Dwyer Mfg. Co., 317 S. Western Ave.., 
Chicago, Ill. 
Mention No. 1007 when filling out card. 


Coordinatograph or X-} 
Recorder 
New “Two-Function Speedomax Re- 
corder,” though conventional in appear- 
ance, is unconventional in perform- 
ance: not only does pen travel across 
chart in response to its measuring cir- 
cuit, but chart drive now has a similar 
circuit, so that paper can move up and 





down, instead of being merely time- 
driven. Result is a freehand motion, 
similar to penmanship. To plot two al- 
gebraic functions, it is only necessary 
to convert them to d.c. for the two cir- 
cuits. Photograph shows new instru- 
ment and also an X-Y board—which, 
of course, is superfluous in most appli- 
cations. These applications include plot- 
ting of stress vs. strain curves, temper- 
ature vs. temperature-difference rela- 
tionships, hysteresis loops, etc. Instru- 
ment is many times faster than custom- 
ary point-by-point method of manual 
plotting.—Leeds & Northrup Co., 4901 
Stenton Ave., Philadelphia 44, Penna. 
Mention No. 1008 when filling out card. 


Miniature Tachometer 
New miniature “Frahm” resonant- 
reed tachometer requires no contact 
with rotating element; imposes no load 
on machine under test; cannot be in- 
jured by over-speeding; requires no 
maintenance; measures vpm. as well as 





rpm.; is available in various ranges 
between 1000 and 13,000 rpm. Cases are 
available to accommodate one or three 
instruments, or 60- or 90-degree brack 
ets for permanent mounting. James G. 
Biddle Co., 1316 Arch St., Philadelphia 
7, Penna. 


Mention No. 1009 when filling out ecard 


, r —_ 
Displacement-measuring Pick-up 

New “Model 3610" displacement 
measuring attachment for use with 
“Electro Pressuregraph” equipment 
permits. making micrometric measure 
ments of reciprocating motion, valve 
opening, valve bounce, or any motion 

PRESSUREGR 2°14 


CABINET 


om MICROMETER a u ” 


+ 
ise CARRYING _~ | 


2c 


INJECTOR | 
VALVE STEM nny} 
EXTENSION \ 7 | 


489 
OSCILLOGRAPH SHOWING 
DISPLACEMENT CURVES 


including vibration; will also show a 
displacement-vs.-time curve on CRO 
screen (important when measuring ac 
celeration). Operation: a h-f.-energized 
coil is mounted in a conventional mic 
rometer head. Voltage drop across coil 
is made to vary by movement of valve 
stem in coil field, changing inductance 
and, therefore, reactance of coil—pro 
ducing a voltage variation across coil. 
Displacement curve is viewed on screen 
as a modulated h-f. envelope: minimum 
height of curve (valley) corresponds to 
zero displacement or movement. Next, 
micrometer sleeve is backed off from 
moving body until maximum envelope 
height is reduced to previously-noted 
minimum. Total displacement is then 
read directly on micrometer as differ 
ence between these two setting. (Micro 
meter sleeve is calibrated in 0.0001 
inch.) —Electro Products Laboratories, 
Inc., 549 W. Randolph St., Chicago 6, 
Til. 
Mention No. 1010 when filling out ecard. 


Analog Computor Components 


New “K3 Analog Components” are 
self-contained all-electronic operational 
units, each engineered to perform its 
special function as part of a computing 
system. Case dimensions approx, 4x 5 x 
7 in., weight approx. 5 Ibs. Five-pin 
input and output connectors in back 
carry 110 volts at 60 cycles, a ground 
lead, and plus and minus 300 volts d.e. 
for power. On front, one or more input 
jacks and two output jacks proved for 


computing signal interconnections via 
standard coaxial cable. On each com- 
ponent an indicating dial serves for 


setting characteristics, and a lamp sig- 
nals any limiting of output signals. 
Ratio of input to output impedance is 
between 100,000 and infinity. All signal 
voltage ranges are from minus to plus 


50 instantaneous volts. Illustrated is 
new “K3-A Adding Component” or 


‘*Adder” which admits from one to four 
input signals and features an adjust- 
able additive steady level up to 20 per- 
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cent of range. Either output, or both, 
may be employed, giving plus or minus 
the direct sum of all inputs being used. 


No attenuation is involved. Through 
tandem interconnection of 
any number of signals may be combined 
in sums and differences.—George A. 
Philbrick Researches, Inc., 230 , Con- 
gress Street, Boston, Mass. 


Mention No. 1011 when filling out ecard. 


Flow Meter with Magnetic 
Coupling 


New “Hays- Penn Magna - Clutch” 
flow meter features a magnetic clutch 
to transmit float movement. “More 





friction” is claimed 


with less 
for new meter owing to its large float 
(3.75 in. in diameter) and long float 
travel (1.5 in.). Five adjustable range 


power 


tubes give wide rangeability—anywhere 
from 17 in. to 750 in. water differential. 
Working pressures are given as 1500 
psi. and 2500 psi. (convertible in the 
field). Six types or combinations of 
recording, indicating and integrating 
meters are offered.—The Hays Corpo- 
ration, Michigan City, Indiana. 
Mention No. 1012 when filling out ecard. 


Contour-tracing and Projecting 
Die Checker 

New “Pant-O-Scriber Die Checker” 
provides a fast, accurate and inex- 
pensive visual method of gaging the 
contour profiles, flash and striking sur- 
faces for forging dies and punches. It 
incorporates many features of maker’s 
“Pant-O-Jector” and “Pant-O-Scriber” 
Vol. 22 
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“Adders,” 














turbine blade checkers (see IJnstru- 
ments, May 1947, pages 410-412). An 
adjustabie and interchangeable follow- 
er, 0.125 in. radius, is attached to one 
end of an arm, opposite end of which 
carries a motor-driven free-floating ro- 
tating spindle with a “fly-tool” type of 
scribing cutter head. This cutter rotates 
in circles of same radius as tracer fol- 
lower. As tracer moves across die in XY 
plane, scribing cutter duplicates move- 
ments and in so doing “cuts” or 
“seribes” colored film from ‘“Pant-O- 
Scriber” glass. Arm is also mounted on 
a cross-beam in Y plane, Result is cor- 
responding movements of scribbing cut- 
ters in both X and Y planes. “Pant-O- 





Scribed” glass plate is then removed 
from machine and placed on measuring 
stage of a “Vu-graph Delineascope.” A 
precision “one-to-one” ratio master 
chart is properly positioned on delinea- 
scope, and “Pant-O-Scribed” glass is 





placed in register with master chart. 
Both master chart and ‘“Pant-O- 
Scribed” glass are in proper focal plane 
and both are simultaneously projected 
onto an opaque white projection screen. 
Die contour and master, in contrasting 
colors, are in true relationship to each 
other as projected on screen. Fig. 2 
shows viewing screen as seen by oper- 
ator. (This projection can be clearly 
seen in a fully illuminated room.) Green 
and red scribed ““Pant-O-Scriber” glass 
shows as grey in this photo, with cavity, 
flash and gutter profiles clearly dis- 
cernible. — Engineers Specialties Div., 
Univ. Engraving and Colorplate Co., 
Inc., 980 Ellicott St., Buffalo 8, N. Y. 


Mention No. 1013 when filling out card. 








Pneumatic Transmiti 
New “F-C Series 5000” 
transmitter is said to meet 
requirements for measurement 
sure, vacuum, specific gravity 

























































means of two transmitt 
measure differential pressure o) 
It employs force-balance method le 


(or by 


fixed nozzle system: no levers, p dir 
fulcrums, as entire measureme! — 
tem depends on travel of diaphra unc 
wards or away from nozzle. Acco I 
ly, it is said, extremely high sensitivit St. 
accuracy and absolute repeatabilit \ 


inherent in this system. A 
claimed advantage is isolation of t 
mitting air pressure from mea 
variable by diaphragm. This eliminat: 
any possible aeration of material (t 
blesome or prohibitive in numbs 
applications). Also, since there a 
open connections, it is impossibl 
measured material to back into 
mitting system in event of air failur 
Instruments, Inc., Tulsa, Okla. 
Mention No. 1014 when filling out ear 


Count Controller 
New ‘“Cyclo-Trol Register’ is d 
signed to accurately control mechanica 
cycles. By means of two calibrate 
dials, it can be instantly set to a 
number from 0 to 10,000. When a evel: 














returned t 


it can be 
original setting by pressing a _ buttor 
so that specified cycles may be repeat 
ed any number of times without reset 
ting dials—Cyclotron Specialties ( 
Moraga, Calif. 

Mention No. 1015 when filling out car: 


is completed, 





Mercury Still 

New “No. 31-162” induction-heat« 
mercury still is a fast, economical | 
ducer of high-purity distilled merc 
Electronic controls are truly automat 
operator needs only to supply raw n 
cury which begins to flow within 4 
6 minutes after “START” button is p 
ed. Power consumption of 500 watt 







































1S l¢ 
hanica 
ibrated 
to any 
a Cycle 
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» produces 5 to 7 pounds of distilled mer- 
'cury per hour. Fully automatic safety 


devices protect unit, which operates 


) directly from 115 volt, 50-60 cycle a.c. It 
F occupies floor space 18 by 24 inches 


ind stands approximately 6 feet high. 
-Eherbach & Son Co., 200 E. Liberty 
St., Ann Arbor, Mich. 
Mention No. 1016 when filling out card. 


Gas Alarm for Motorboats 


New Combustible Gas Alarm for 
motorboats operates continuously, is de- 
signed to sample simultaneously from 
two below-deck locations, actuates a 
warning when flammable content of air 
sample exceeds approximately 25 per- 
cent of lowest concentrations which 
can be exploded. Air samples are drawn 
through two tubes from testing points 
to instrument by an integrally-mounted 
centrifugal type pump. Separate pilot 
lights indicate a safe condition in both 
test areas, and two alarm lights sep- 
arately signal presence of a dangerous 
vapor concentration. Zero-setting check 
is made possible by a quarter turn of 
two 3-way valves attached to each sam- 
ple tube. Each of the two analyzer sys- 
tems is equipped with a separate flow 





indicator to show that proper sample 
rate is being maintained. Instrument is 
powered by boat’s 6-volt d-c. lighting 
cireuit—Mine Safety Appliances Co., 
Braddock, Thomas and Meade Streets, 
Pittsburgh 8, Pa. 


Mention No. 1017 when filling out card. 


Pneumatic Transmitters. 
Controllers and 
Receiver-controllers 


New “Series A-88 Pneumatic Instru- 
ments” for transmitting and controll- 
ing flow, pressure, liquid level, and spe- 
cifie gravity, have been designed with 
of operating 


codéperation instrument 





engineers; embody features requested 
by process industries. Maintenance and 
service problems have beeen simplified 
by minimizing number of pivot points 
and moving parts. Interchangeability 
has been achieved by unitizing sub-as 
semblies and standardizing parts, mak- 
ing new instruments readily convertible 
to changing conditions and applications. 
A positioning device simplifies linkage 
alignment in the field; a spring-closing 
bellows-sealed reset valve is cal'brated 
according to time; a nozzle assembly 
permits adjustment of nozzle without 

























breaking tubing connections; relay in- 
cludes a damping device for smooth op- 
eration and is equipped with a self 


cleaning primary orifice and by-pass ar- 
rangement which permits changing to 





manual control by turning one screw. 
New instruments can be reversed by 
shifting one end of one link without dis- 
turbing other adjustments. Fig. 1 shows 
a transmitter, Fig. 2 shows detail of a 
proportional-reset controller-receiver. 
American Meter Co., 60 East 42nd St.., 
New York 17, N. Y 


Mention No. 1018 when filling out card. 


Speed-control Component 


New “Zero-Max” speed control de 
vice, infinitely variable from zero to 
maximum, is a torque-conversion struc- 
ture. A crank motion on input shaft 
creates linear motion which is ab 
sorbed on output shaft by a series of 
one-way overriding clutches. A lever- 
age mechanism is placed between the 
two shaft structures for infinitely vary- 
ing length of stroke from zero to max- 
imum; hence infinite speed variation 


to 4-to-1 ratio. Advantages 
claimed for “Zero-Max” are .that it is 
compact, can be mounted in any 
tion, provides level flow of power, has 
instant to change of 
which made either while 


from zero 
pos! 


response 
can be 


speed 
ope! 




















ating or stopped, excellent low-speed 
as well as high-speed performance, high 
starting torque, silent operation and 
low original cost. Smallest unit, which 
will handle loads up to 10 inch pounds 
output torque, measures 4 x 2.75 x 1.25 
in.; is available complete with case o1 
as internal mechanism (illustrated) 
only.—Reveo Inc., Dep't I, 405 Thorpe 
Bldg., Minneapolis, Minn. 


Mention No. 1019 when filling out ecard 


Gas & Liquid Analyzer 
New “LIRA” (Luft-Type Infrared 
Analyzer) is a gas and liquid analyzer 
for use in measuring atmospheric con 
taminations and for control 
According to manufacturer, it has al 
most unlimited possibilities for detect 


process 








ing minute as well as heavy concentra 
tions of various atmospheric contamin 
ates and may be made selective as 
to measure one specific product in the 
presence of several. This feature makes 
it suitable for process control. Operat 
ing principle is that most gases, vapors, 
and liquids will absorb infrared energy 
in spectral regions specific for each 
product. An example of its uses in in 
dustrial process control would be to 
measure propane and butane in natural 
gas before and after that has 
passed through a natural gasoline plant 
to measure recovery efficiency of plant 
It may be used for measuring the put 
ity of various chemicals and simple or 
complex mixtures.—Mine Safety Appli 
ances Co., Braddock, Thomas 
Meade Streets, Pittsburgh 8, Pa. 


Mention No. 1020 when filling out card 


So 


gas 


and 


Twin Recorder 
New “Model RZ Graphie Twin 
corder” has been extensively 
signed; it has an extended frequency 
range, improved mechanical construc 
tion, and a complete metallic enclosure 


’ 
ve 


rede 
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welders. It also provides easy low range 
adjustment. Redesigned timer is en- 
closed in a wall-mounted sheet steel en- 
closure. Interior (contro!) panel, with 




























































of instrument. It is a dual frequency 
response recorder which can. record 
simultaneously two different signals 
on a 10-inch wide double-track chart. 
Recordings of frequency response char- 
acteristics, simultaneous recording of 
noise and vibration, or beam-pattern 
recording and directional properties of 
transducers can be conveniently record- 
ed. New model of this recorder is in 
rack form with all operating controls 
on front panel and is powered by two 
synchronous motors, one to drive writ- 
ing pens and one for chart advance- 
ment. Gears of chart drive are inter- 
changeable and can be synchronized 
with any available oscillator, or wave 
and sound anaiyzer.—Sound Apparatus 
Company, Stirling, N. J. 
Mention No. 1021 when filling out card. 


Time-interval Counter 
New restyled “Model WF-99C” of 
maker’s electronic time-interval counter 
(third commercial model) features an 





improved ventilating system; conveni- 
ent run, stop, and reset controls; im- 
proved electric circuits; and improved 
design to assure better accessibility, 
longer life; and more dependable serv- 
ice. Where former circuits required a 
positive pulse for timing and a nega- 
tive pulse for counting, new equipment 
uses positive pulses for both operations. 
Instrument may be employed either for 
microsecond timing or for counting at 
rates as high as 1,000,000 per second. 
Results are read directly from illum- 
inated figures; no transpositions or in- 
terpolations required. — Scientific In- 
strument Section, Radio Corporation of 
America, Camden, N. J. 





Mention No. 1022 when filling out card. 


Sequence Weld Timer 
New design of “NEMA 3B Sequence 
Weld-Timer” permits faster consistent 
operation and more accurate sequence 
timing for non-synchronous resistance 
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plug-in subassembly construction, is ar- 
ranged to swing out in a _ horizon‘al 
plane to permit ease of servicing. Time 
setting dials are arranged for ease of 
time selection. Rapid-acting relays op- 
erate with a minimum time delay to 
guarantee more accurate timing. Timer 
is designed for operations up to 450 
spots per minute on 20-gage steel. 
—Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa. 
Mention No. 1023 when filling out card. 


Spectrogram Comparator 
New “Model M1201-30BX Compar- 
ator,” for measuring spectrograms 
through a range of 100 mm. to an ac- 





curacy of 1 micron, incorporates cross- 
motion stage for shifting from one 
spectrogram to another without chang- 
ing alignment. Auxiliary carriage pro- 
vides rapid initial alignment. Micro- 
scope power is adjustable from 4X to 
84 to give most favorable magnifica- 
tion. Fully enclosed and _ illuminated 
scales on coaxial micrometer drums pro- 
vide readings instantly to five signifi- 
cant figures. Effective range can be ex- 
tended by shifting plate to left or right 
on stage and measuring in sections.— 
Gaertner Scientific Corp., 1201 Wright- 
wood Ave., Chicago 14, Ill. 
Mention No. 1024 when filling out ecard. 


Portable Tensile Tester 


New “Model PO-40 Portable Tensile 
Tester,” for making field tests where 
conventional testing equipment is not 
available, is particularly adapted for 
testing welds where on-the-job testing 
is preferable; is suitable also for labor- 
atory and for shop testing. Machine 
has 40,000-Ib. capacity; will make tests 
on specimens from 6 to 13 inches in 
length and up to 0.37 inch thick and 





2.25 inches wide. Its operatio; 
draulic, by means of a hand p 
tegral with base. Adjustable . rht 
slightly over 200 pounds, it can 

ried by two men. It is furnishe: . 
plete with pump (which conta 
own oil reservoir) dial gage, and 

of flat jaws; is shipped ready 
mediate use.—Steel City Testiny \, : 
chines, Inc., 8843 Livernois, Detroit 
Mich. : 


Mention No. 1025 when filling out 


dris 
pclut 
Ms : at \ 
Sound-pressure Measuring - 
. ° YW 

Equipment pac 
New “Model GA-1007” sound pre: BBY 
sure measurement equipment includes Fe '™ 
several major improvements ov: sum 
earlier wide-range system. A tiny mic. [2 
rophone is permanently attached to th j the 
tip of a flexible probe which is, in tury, & fur 
mounted to a stainless steel base plu, BS 
that may be assembled to preamplific 281 
as indicated in photograph. Flexib\ ica 

mounting effectively isolates the mic: 
’ 
ste 
; El: 
: hel 
str 


1 nbn beam oR” 
mano. @2 ¢ 
nm 
eo =~ 





phone from the preamplified housing FF yf 
and it is not necessary to handle micro- 
phone tip under any condition of use FF 
or calibration. A permanent built-i! 
calibrating circuit permits convenient 
checking of absolute magnitudes of 


sound pressures from a remote pair of F&F ef 
terminals located on panel of the power FF g 
supply unit. Sound pressures from a — p 
few dynes to several million dynes per FF a 
sq. cm. may be directly measured ove! 8 
frequency range 50 to 250 kc. Wave- Fn 
fronts whose pressure changes occur in FF o 


periods of only a few microseconds ar 
easily measured with this equipment. § 
Massa Laboratories, Inc., 3868 Carnegu FF 
Ave., Cleveland, Ohio. 

Mention No. 1026 when filling out card 


PORESE ESL 


Torque Analyzer 

New “Livermont Analyzer” is said 
to be the first and only testing devic 
available for accurately checking tight 
ening capacity, range and adjustment 














f powered torque tools. It will demon- @ 

vate direct drives, for example, VW VOVE: [ 0 [VY 
ne at which clutch releases and at Uud 1 Ci 1 0 
hat rate torque increase is accom- 

Jished beyond releasing point if held 


» of metals at LOWER COST 
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: SPERRY 
ULTRASONIC 

REFLECTOSCOPE 


ego 






























Reflectoscope, Type UR, 
Style 50E351. 






OUl ca d 


"drives it will show at what torque the) 
‘clutch releases and begins to impact, | 
"at what rate torque is gained after im- 
pact starts, and ultimate torque ca-| 
spaeity of the tool. On pure impact, it| 
, hreveals power-delivering capacity of | 
includes impact (whether air or electric driven), | 
ts ., [time required to reach a certain torque, | 
tiny mic. and, again, ultimate torque capacity of | 
ed to th. athe tool. A master torque wrench is| 
in tun furnished with each unit; also complete | 
ase plu Sinstructions for use.—Richmont Inc., | 
amp lifie: 2810-12 East 11th St., Los A ngeles, | 
Flexi), Calif. 
© micro. Mention No. 1027 when filling out card. 
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Stainless-steel Dewar Flasks 
New improved design in stainless- 
steel open Dewar flasks is announced. 
Elimination of all interior seams by 
' helium-are welding provides greater 
) strength and a smooth unobstructed 
| surface, besides greatly increasing effi- 
» ciency. Internal wall surfaces are pol- 
» ished to mirror finish and, in addition, 
‘flasks feature an exclusive radiation 
» shield also highly polished on both sides. 
Thus four super-finished surfaces pro- 


i vide a barrier against heat penetration. 


Vz is 0.01 i : lask " i i : iteh ines wasn 
Been A = 26 SUttECa tesa up wo 13 Metals tested by the Reflectoscope e CONTROLLED SENSITIVITY 







Provides rapid accurate 
non-destructive testing of 
steel and other metals 







































/ by 36 in. I.D. Special units can be con- are preferred by users who cannot —can be adjusted to meet quality 
| structed to order, also from other afford lost machine and man control standards. 
_ && metals.—Hofman Laboratories, Inc., 212 : 
ousing i Wright Street, Newark 5, N. J. hours. The expense of lost work ~ PORTABLE UNIT —can be 
—e Mention No. 1028 when filling out card. on faulty metals and _ possibilit wre 
of us¢ Pe! ae areruren | set-up quickly by one man. 
built-in , : of service failures are minimized ee 
venient Dipping Refractometer when potentially harmful defects e TESTS PARTS “IN PLACE” 
a + Pos model of Dipping ay dahon are located before fabricating or —locates fatigue cracks in shafts, 
air 0! — eter has prism mount which provides Pe. pe ie _ ae 
power greater interchangeability of dipping machining. rolls, axles and other stressed 
rom a — prisms and prevents seepage of liquids ; ; parts. Operates on 100-130 volt, 
‘es pet | and vapors into instrument’s compen- The cost per test is low because it — 6Q cycle current. 
mover paras vee! near tga gs prisms may is instantaneous. The operator ‘ 
ave now be purchased and installed with- . ig Ee, Be 
cur in J out returning refractometer to factory touches the quartz-crystal Search 
ds are ing Unit to the surface and im- : 
lent . te ” See the REFLECTOSCOPE 
sala mediately “sees” through the 


. at Booth 1920 


metal. Discontinuities are revealed 
on the Reflectoscope screen and 


NATIONAL METALS EXPOSITION 
= 
| are located accurately. For full de- October 17th to 21st 


card 








tails write for new Bulletin 50101. 
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DANBURY, CONN. 
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RECORDING 
GALVANOMETERS 


are engineered for 


ACCURACY VERSATILITY STABILITY 





250 ASSEMBLY 



























SERIES SERIES 


The accuracy, stability and versatility obtainable in CENTURY Galvanometers are 
the factors which insure maximum performance in photographically recorded measure- 
ments. They are available with sensitives as high as 4 microamperes per inch with 
natural frequencies from 30 cps to 5000 cps. These elements may be used with all 
types of measuring devices, with or without amplification and, in most instances, are 
immediately adaptable for use in any type or make of photographic recording 
' oscillographs. The small, compact size of these galvanometers permits use of more 
channels where space requirements are limited, without sacrificing efficiency. The use 
of the plug-in-type mounting system allows instant changing or interchanging of 
elements for multi-purpose recording without changing wired connections. 

: CENTURY Galvanometers are so constructed that they will withstand shocks up to 
300 g’s, even in the lower frequency units. 


Other desirable features of CENTURY Galvanometers include: 


LINEARITY: £2% for +25° rotation of image at 1512” optical distance, 
ZERO DRIFT: + .0004"/°F. at 15%”. 
SPOT 


ADJUSTMENT: Horizontal spot adjustment is made by rotating the entire 
Galvanometer within the assembly thus no torsional strain is 
placed on the suspension. Therefore, damage to the suspension 
is impossible during spot adjustment. 

POLE PIECES: Flush with tubular case which rotate with the coil when horizontal 
spot adjustment is made, thus maintaining the flux path across the 
coil at the correct angle. 

SIZE: 2.9375 x .230 Dia. for 250 (G-14) Series, and 3.375 x .127 Dia. 
for 200 Series. 





Manufactured under Century Patent 2439576, also licensed by Kannestine Laboratories Patent 
2149442 


For additional information write 


Conliry GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 
216 No. 12th Street EXPORT 
Philadelphia 7, Pa 149 Broadway, New York 
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for special fitting and alignm« 
on mount is about 2.5 inches 
fits snugly over end of teles 
Instrument’s metal beaker is 
by a threaded locking ring 

positive contact with prisn 
thereby eliminating leakage ; 
oration of sample. A smalle) 
in end of beaker permits light 
sample and prism correctly, 
ing stray light. A conical to 
cusing eyepiece provides grea 
fort to user who wears spe 
Bausch & Lomb Optical Co. 
Paul St., Rochester 2, N. Y. 

Mention No. 1029 when filling o 


» a e. 
Photoelectric Colorin« 
New filter colorimeter is sai 
resent a departure from ordina 
calibrated or visual colorimete 





new features. (1) Scale panel calibrate 
in both Transmission and Density, r 


movable for insertion of other panels 
calibrated by analyst to read directly 


for any particular analysis; (2) select 
ed filters covering visible spectrum 
six uniform increments of spectral pu 


ity; (3) selection of cuvettes from 2 


m.m, depth to capillary size; (4) photo 


cell operating at extremely low sens 
tive levels insuring better linearity 
freedom from cell fatigue and accon 
panying drift.—E. Machlett & Son, 22 
East 23 St., New York 10, N. Y. 
Mention No. 1030 when filling out ecard 


Pyrometer Controller 

New “Electronic Controller, 
medium- and high-temperature app 

cations, is designed for use wher 





cise control is needed or where \ i 
tion is severe but added cost of 
cating or recording is not justifie 
Thirteen standard measuring ra 
are available. Primary element 
thermocouple; measuring circuit 
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I directly 
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‘tral pu 
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4) photo 
W Sensi 
linearity, 
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Son, 23( 
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ance potentiometer with auto- 
cold-junection compensation. Un- 
ce voltages are converted to a.c. 
nd amplified electronically. Control ac- 
‘on is continuous and high-speed. Two- 
ncition control relay is operated di- 
ectly by amplifer through trigger cir- 
yit for high sensitivity with anti-chat- 
ey circuit for positive action. Relay 
ontacts are available for valves, small 
eating elements, contactors, etc. En- 
re unit is designed for severe condi- 
‘ons of dust fumes and vibration. Case 
;; designed for either wall or flush 
anel mounting.—Loudon Instruments, 
ac., 5644 Lake Park Ave., Chicago, II. 
Mention No. 1031 when filling out card. 
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Ultrasonic Generator 

| New ultrasonic generator for use in 
Syesearch laboratories, provides four vi- 
Mpration frequencies: 300, 500, 750, and 
000 ke., consists of a power unit and 
'. transducer assembly. Controls on slop- 
hing front panel of generator cabinet in- 
‘clude On-Off switches for high-voltage 
circuit and filament circuit, a voltage 
















control to vary power, and an instru- 
' ment which indicates power supplied to 


he cma 


» quartz crystal. Transducer assembly, 
» mounted on top of cabinet, consists of a 


transparent cylinder to hold insulating 


| oil around high-voltage leads. Trans- 


| ducer, or crystal, forms bottom of a test 





z 
‘ 
vibra 
f | 
stified 
range 
t 4 









well immersed in the oil. Material to be 


| tested is placed in a beaker or test tube 
| within this well. 


i Generator is 45 in. 
high, 21 in. wide and 19 in. deep. Test 
well diameter 1.75 in., 2.625 in. deep. 
Power input is 500 watts at 115 volts, 
50 cycles, while power output is 200- 


| 250 acoustical watts.—General Electric 


Company, Schenectady 5, N.Y. 
Mention No, 1032 when filling out card. 


Gravimetric 
Chlorine Gas Feeder 


New “Model CGS” gravimetric chlor- 
inizer is said to establish new stand- 
ards of accuracy in feeding chlorine gas 
to produce chlorine water solutions. It 
meters and feeds gaseous chlorine by 
‘recise and dependable loss-in-weight 
‘rinciple. While particularly suited to 








MODEL 406 


RECORDING OSCILLOGRAPH 










FOR 


VIBRATION — TEMPERATURE 
STRESS — STRAIN ANALYSIS 


where any or all of the above information is an important factor. 






















_— 


™ 


SYR ONS 


216 No. 
Philadelphia 7, Pa. 





FEATURES 


12—50 individual channel recording. 


Continuous recording up to 200’ without jamming 

Instantaneous changes of recording speeds up to 50” per second with automatic 
adjustment of lamp intensity. 

Timing System — Discharge lamp controlled by temperature compensated tuning 
fork providing sharp .01 second with heavier .1 second timing lines. Conversion 
to .1 second lines only, by switching. 

Independent optical system provides constant view of traces vith optimum light 
intensity at all times. 

Recording lamp under constant surveillance of external condition indicator lamps. 
Galvanometers — with optional range of frequencies and sensitivities 


Electrical — Available for operation from option of 12 or 24 volts D.C., or 110 
volts A.C, 


OPTIONAL FEATURES 


Trace identification by means of light interruption. 

Trace scanning for observation of steady state phenomena, 
Remote control unit. 

Automatic record numbering system. 

Automatic record length control. 


Visuol paper footage indicator. 


For additional information write 


GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 


EXPORT: 
149 Broadway, New York 


12th Street 
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DIAPHRAGM 
SEALS 
PROTECT 


PRESSURE INSTRUMENTS 
from CORROSION & CLOGGING 


PIPE MOUNTING ‘% to 1 2 
NPT connection—plain and 
cleanout type. 

FLANGE TYPE for any size 
pipe flange connection 


AVAILABLE in any machin- 
able metal or material 


STOCKED in common sizes 
and several materials 


FACILITIES—gage stock 
and instrument calibration 
to Ye of 1%. 


Write for Data Sheets 


MANSFIELD & GREEN 


1051 Power 


CLEVELAND 14 O 


Ave nue 
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| models.—The Bristol Co., 


high capacities, it is equally well adapt- 
ed to exact low rate feeding. Chlorine 
control cabinet and chlorine weight 
scale are separate units, interconnected 
only by small air piping. No chlorine 
is present at control station.—Builders- 
Providence, Inc., 9 Codding St., Provi- 
dence 1, R. I. 


Mention No. 1033 when filling out card. 


Combustion Safeguard 


New “Electronic Pyrotrol’”’ protects 
gas-fired furnaces, boilers, etc., from 
danger of gas explosions during igni- 
tion, operation, and shut-off; performs 
all of operations of lighting a gas ap- 
pliance that are recommended for ab- 
solute safety. If normal operation fails 
at any step, lighting-up cycle stops and 





closes any valve that has been opened. 
If power supply fails, entire system is 
shut down safe. Relighting is impossible 
if any tube or relay in “Pyrotrol’’ fails 
to function in its normal manner. Safe- 
start relay prevents gas flow to appli- 
ance should there be a leakage path in 
electrode head or electrode cable of re- 
sistance within normal flame operating 
range. In order to avoid unnecessary 
shutdowns it prevents gas shut-off due 
to momentary flame flicker, in accord- 
ance with accepted insurance company 
standards. “Pyrotrol” is offered in six 
Waterbury 
91, Conn. 


Mention No. 1034 when filling out card. 


Laboratory Mixer 


New “Counter-Rotating Mixer” uses 
two motors driving two concentric pro- 


| peller-equipped oppositely - rotating 


shafts,, hence produces an annular 
rather than circular flow. Thus, all ma- 
terials, including heavier particles, are 
rapidly drawn into propellers where 
they must pass through shearing zone. 














There is practically no cavit 
centrifugal effect, and liquid 
mains essentially constant, 
use of nearly-filled containe: 
tests, materials usually req 
hours have been thoroughly 
less than ten minutes. New 



































lows relative speeds from approx. 2) 
to 12,000 rpm. continuously variab}; 
through a General Radio “Varia 
Motors are completely enclosed and a 
immersible parts are of Type 302 stai: 
less steel, except a bottom guide bea 
ing of leaded bronze. Four high-spe 
precision permanently-greased bal ins 
bearings. Available for either 110- qu 
220-volt a.c. or d.c., and with shaft 
lengths and propeller designs as ; 
quired.—Brookfield Engineering Lab: & 
Inc., 004 Porter Street, Stoughton & 
Mass. 


Mention No. 1035 when filling out card 











Pump for Temperature- 
controlled Baths, etc. 


New “Model 10” centrifugal pum; 
for application where only low volum 
and pressure are necessary, is said to 











be expressly suitable for small tempe! 
ature control baths, humidifiers, 4 
odorizers, laboratory uses, etc. It 1s 
equipped with a 1/1000-h.p. brushless 
type shaded-pole motor for operatior 
on 110-volt 60-cycle single-phase cur- 
rent. It is rated at 0.7 gpm. on free 
flow and has a maximum pumping hea 
of 27 inches.—Production Specvalties, 
Inc., 66 Amity Road, New Haven 1}, 
Conn. 

Mention No. 1036 when filling out card 































Conductivity Cell 





it, New high-pressure insertion - type 
ers onductivity cell is equipped with a 
qu 9:-in. bronze gate valve removal de- 
ly i. 







vice for service up to 300 psi. and 200 
F. A yoke is supplied for safety in re- 
‘moving element under line pressure. It 
is previded with platinized electrodes 
and a ceramic insulator, and is avail- 
| able in cell constants 0.01 and 0.1. New 
ltype cell is also available with built-in 
automatic temperature compensator on 
systems supplied by makers.—I/ndus- 
trial Instruments, Inc., 17 Pollock Ave., 








prox, 2) 









’ variable Jersey City 5, N. J. 

“Variac Mention No. 1037 when filling out card. 
ed and a Se SS 

802 stair " 

nide bea Tuning-fork Resonators 
1igh-speed New temperature-compensated tun- 
eased ba ing-fork resonaters are available in fre- 


r 110- 
ith shaft 
IS as r 
ng Lab 
toughto 


quencies from 1,000 to 3,000 cps. and 


rut ecard 


ire- 
Cc, 


al pump, i 
v volume 
3 said tof 





in accuracies from 1 part in 3,000 to 1 
part in 100,000. Most accuracies (ex- 
cept 1 part in 50,000 and 100,000), are 
obtainable for operation without bene- 
fit of temperature control over ranges 
as wide as 100 C. The 1-part-in-100,000 
resonator is obtainable for operation 
over a 55 C. range. If thermostatically 
controlled ovens are employed, accur- 
acies of the order of 1 part in several 
million may be realized. Tuning forks 
are provided complete with their drive 
and pick-up coils mounted in solder- 











id sealed evacuated steel cans; are thor- 
oughly aged for maximum stability of 
operation. Resonators are available as 

vemper- BQ individual components, as a part of 

rs, de- F} sub-assemblies, or in completed equip- 
It is ment.— Philamon Laboratories, 5717 

ushless F§ Third Avenue, Brooklyn 20, N. Y. 

— : Mention No. 1038 when filling out card. 

n free § as 

g head Recorder Pen 

aatties, New solenoid-actuated pen which 

en lo, }@ avoids ink-throwing while providing 





speedy recording has been developed for 
‘sé on cireular-ehart recording poten- 





card, 








| 
| 
| 
| 





EP POSTED on 
RELATIVE HUMIDITY 
and TEMPERATURE 


Only genuinely accurate information will do when 


you are dealing with these important factors. 





The instrument below is built by the manufacturer of the 
world’s finest meteorological devices—suppliers to the United 
States Weather Bureau for over 70 years. Its accuracy is un- 
challenged—and the data it produces can be relied upon to 
give you exactly the facts you need. Remember, whatever your 
needs for weather data, or wherever you need to collect them, 
Bendix-Friez makes the best instruments for the purpose. 





BENDIX-FRIEZ 


Portable Humidity and 
Temperature Recorder, 
Model 160 — 


3” x 5” charts, 8 or 30 hour records. 
Modern design .. . handy for small 
space and difficult locations . . . built 


to meet unusual conditions. 





FRIEZ INSTRUMENT DIVISION of 
1340 Taylor Avenue 
Baltimore 4, Maryland AVIATION CORPORATION 





Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
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Visible FLOW metering 
Linear FLOW 1cales 
Recorders, Controllers, 


Totalizers (close-coupled 
or remole) 
Pneumatic Transmitters 


Ratio Controllers 





\PL EASE SEND CATALOG 50: 


' 
‘Name is 
iCompany Tae vl 
Street... ee 

! 
4 
' 
' 
' 
1 
' 


Cit y ... State... 


FISCHER & PORTER ©. 


Dept. 9W-5C Hatboro, Pennsylvania 





PROCESS CONTROL INSTRUMENTS 
F&P mekes FLOW meters for slurries; 
viscous, corrosive. ond abrasive fluids; 
0.01 cc/min to 10,000 gpm; tempere- 
tures from —350°F to + 1500°F; pres- 


sures to 10,000 psig. 
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tiometers. It makes use of an amplify- 
ing linkage designed so that solenoid’s 
| high-velocity reaction is almost spent 
before pen is picked up and moved. 
Pen is a V-type, holding a five-day sup- 
ply of recording ink.—Brown Instru- 
ments Div., Minneapolis-Honeywell 
Regulator Co., Philadelphia 44, Pa. 


Mention No. 1039 when filling out card. 


Thermostat-bulb Socket 


New stainless-steel “Thermowell” of- 
fers suitable protection for maker’s 
“Thermoswitch” thermostats which 


i 





453 


must operate under adverse conditions, 
without affecting functioning of ther- 
mostat unit. It protects against exces- 
sive pressures; physical blows; attack 
by corrosive liquids or atmospheres; 
abrasion; ambient effects which might 
influence functioning when thermostat 
head protrudes from medium being con- 
trolled. It permits removal of thermo- 
stat from tanks or other containers 
without need for removing liquids or 
gases they contain. Six basic types are 
offered in standard and heavy-duty 
models.—Fenwal Inc., 3 Main St., Ash- 
land, Mass. 


Mention No. 1040 when filling out card. 


Automatic Water Feeder 
New make-up water feeder has been 
developed for use on receiving tanks 
of boiler Features are 


return systems. 





straight-trust cam-and-roller valve ac- 
tion which provides tight closure 
against water supply pressures up to 
150 psi.; stainless steel valve and seat; 
large integral strainer, flange-mounted 
for easy cleaning. Feeder is made with 
three patterns of mounting flanges, one 
of which will fit openings provided in 


most receiving tanks.—McDonnell & 
Miller, Inc., Wrigley Bldg., Chicago 11, 
Illinois. 


Mention No. 1041 when filling out card. 


Drafting Machine 


New “Model D Wrigraph Drafting 
Machine” eliminates all obstructions 
along top edge of drawing area; mounts 








in extreme right-hand corner 
ing board instead of center 
corner; permits free moven 
scales over entire drawing ar 
out interference. It is a porta 
for individual use. Drawing ar 
x 26 inches. Machine is easily f 
to any board or table; is a 
in two sizes.—L. G. Wright, Il 
Box 63, Cleveland 21, Ohio. 
Mention No. 1042 when filling out 


Dual-purpose Counte: 

New “Duo-Cam Counter” de 
chiefly for such uses as size-grad 
erations, to count the number of 





481 


graded, on can-closing machines, et 
can be supplied both as a revolut 
ratchet counter (adding one count { 
each revolution of drive shaft in eith 


direction) and as a ratchet with stops 


counter (made to order only, adding « 
count for each oscillation of lev 
through a 30-degree angle). Maxin 

recommended speed of revolution ratc! 
et type is 200 counts per 


per minute. Shaft is at right side, wit 
top coming or going. Reset by cloc 
key.—Veeder-Root, Inc., Hart f« 
Conn. 

Mention No. 1043 when filling out card 


Radiation hicier Meter 
New “Keleket Model K-800 Bet: 


Gamma Counting Rate Meter” has :; 


Geiger-Mueller tube in a probe as de 





tector element, is completely waterpr 
and built into a cast magnesium-alu! 


inum case for ruggedness. Tube prob 


has a movable shield to different 
between beta and gamma radiat 
This feature is achieved without conve: 
tional interspread foils; shield is sta 
less steel, two millimeters thick and 
exlude all but highest-energy beta 1: 








minute; 
of ratchet with stops type, 500 counts 



















i i Cas ie 

































































T ranges of gamma activity may be 
red. A scale selector switch per- 
choice of 0.2, 2.0 and 20.0 mr/hr. 
co.je is also calibrated in 360, 3600 and 
oe i) counts per minute. An earphone 
ovided for aural monitoring. New 
2)” eomes completely assembled 
ready to operate.—Instruments Di- 
: on, The felley-Koett Mfg. Co., 
as im p-2217 W. Fourth St., Covington, Ky. 


9b, ! 


nN 


ia 

















Vention No. 1044 when filling out eard, 
'T ae 
el , ae 
ven Air Filters 
are > New “Centrisorb” air filters com- 
ta bine three basic methods for cleaning 
ar ) air stream. As air enters filter cham- 
y f -iMe ber it is given a tangential swirling 
» motion which throws most of particles 
Ih f oil and water against walls of cham- 
her, whence they drain to bottom of r 
out sy 
ITS 
ite) RAILROAD cio d ro 
de his railroad ha OFF 
rad in the interest of safety. : bridge suspected < 
” priated money to agen? a o alegstee ane 
withstan ‘ 
ing too weak to ins. Weights 
none oo nanes high-speed trains geht 
~~ ce cou uted, but vibrational stre 
cou ble problem 
ynanswerd ‘ roved 
“et ccabaeie mrc-15 equipment ia 
e lacing. ‘ 
, +4 not need rep 
that the bridge ae. ts shown to be weak, 
ae it was strengthened chet 3 id for the testing 
“ and the resulting saving Po! 
: er. 

: many times OV ; Control 
nes = one mRC—15 Strain cong eiecin 
evolut 4 : rd instrumen : - 
ount f ' chamber. Air then passes through por- Unit — today’s stando r dynamic strain prob 
in eithe ous stainless steel cartridge filled with \ysis— will answer you to the system, 
ith stons S/V Sovabead. Porous stainless steel analy vides regulated power ytput 
ding on removes remaining particles of liquid lems. It pro d and amplifies the outP : 
if lever Which also drain to bottom. Any oil calibrates the — terchangoble ompli- 
faximu vapors which pass porous stainless 12 gages at once. inte aie 1500 cps 
n rateh. [E Steel are adsorbed by Sovabead. Auto- from : rate response from 
minute: — matic trap is available to drain ac- fiers give accu 
) counts cumulated liquids from filter chamber. and 3 to 6000 cps. 
de. wit q Filters are available in sizes from 
Vy clock 0.75-in, pipe (50 scfm. 80-125 psig) to 
t f ; en pipe (1000 scfm. 80-125 psig)- 

| Industrol Corp., 88-35 76th Avenue, 
— | Glendale, Brooklyn 27, N. Y. Thé Hothawoy 
Mention No. 1045 when filling out card. Type marc-15 
Strain Gage 
el ; nm . ae : Unit 
an Chin Mica Geiger Counter om 
hao ; New “Model D31” thin-mica end-win- 
as de. § dow counter has a plateau length of 200 


» to 300 volts, with a slope of only 3 
percent per hundred volts. Threshold 
voltage is between 1050 and 1300 volts, 
and counting life is at least 10° counts. 
Standard four-prong socket fits into 
maker’s and other mounts and shields. 
“Model D31” Counter is available with 


WRITE FOR TECHNICAL BULLETIN SP-195S 
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INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET * DENVER 10, COLORADO 
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Here's A Better Way 
To Read Water Levels 


Of Inaccessible 


Boiler Drums! 






































boilers. 





cated at the drum. 


exclusive 


TRULEVEL. 





_- 









Phone Listed Under 


- 
pam 
- 


Use New 


| JERGUSON 
TRULEVEL 


GAGES 


For All 
Distant 
Reading 


Problems 


ERGUSON TRULEVEL Gages are 
the ideal solution to your problem 
when you need to read boiler water 
level accurately at a distant point, as 
in the case of inaccessible waste heat 


TRULEVEL brings the liquid level 
reading of water, or of any condensing 
medium which you may be using, right 
down where you can see it. Complete 
accuracy of reading is assured by the 
use of a new type datum column, lo- 


Quick checking at the distant reading 
point is another important feature of 
TRULEVEL, and this is patented and 
with Jerguson. 
turning the two valve handles on the 
cover it is possible to check gage ac- 
curacy in a matter of seconds. 
accuracy and safety use the Jerguson 


Write for Jerguson 
Trulevel Data Unit 


No. 38, without 
obligation, 
today! 





GAGE & VALVE 

COMPANY 

100 Felilsway, Somerville 45, Mass. 
Representatives in Major Cities 


JERGUSON 


By simply 


For 
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window thickness from 2 to 3.9 milli- 
grams per square centimeter; “Model 
D32” between 1.5 and 2.0 mg. per sq. 
cm.—Nuclear Instrument & Chemical 
Corp., 223 West Erie St., Chicago 10, 
Til, 


Mention No. 1046 when filling out card. 


Radiation “Area Sources 
New radiation “area sources” have 
been developed to aid standardization 
of instruments used to detect or mea- 





sure nuclear forces. Each of the units 
shown, from pin points to various mea- 
sured areas of radiation surface, has 
been specifically designed to furnish 
alpha, beta or gamma particles at an 
accurately known rate. In most cases, 
radium is the source, but other long- 
lived radioactive materials may also be 
used.—United States Radium Corp., 535 
Pearl St., New York 7, N. Y 
Mention No. 1047 when filling out card. 


TV Linearity Pattern Generator 
New “Model 620” portable linearity- 


pattern generator provides an indepen- 
dent video pattern at any time for TV 











receiver screen alignment and servicing; 
is more accurate than broadcast pat- 
tern for most sets; is rapidly connected 
directly to antenna of any TV receiver; 
permits technicians to service rapidly 
and more accurately in borderline fringe 
areas. Alignment can be done when a 
broadcast pattern is not available.— 
The Hickok Electrical Instrument Co., 
10519 Dupont Avenue, Cleveland 8, 
Ohio. 


Mention No. 1048 when filling out card. 


Voice Spectrum Visualizer 
New “Sonalator” provides an instan- 
taneous display of frequency and energy 
vs. time in a CR tube screen. This dy- 
namic visible speech translator permits 
any wave containing frequencies be- 


cent, accuracy decreasing to 5 percent 
at a constant of 80. A pair of readi 


















448 










tween 100 and 4000 eps. to be a 
by means of 29 crystal filters « 
cps. wide, whose outputs are 
scanned by electronic methods 
chronism with vertical sweep o: 
scope” tube. Horizontal sweep 
persistence tube in “Sonascop: 
duces time axis. “Sonalator” 

used also for medical studies | 
graphy, encephalography), vi! 








and noise studies; can easily be movdjifi Gay 

for supersonic work.—Kay Elec! Oe 

Company, Pine Brook, N. J. . 4 
Mention No. 1049 when filling out card 

1 


Miniature Electrical Instrument: 


New design of electrical 
instruments features a 
case for modern 


agt 


indicat n¢ fre 


clear | 
appearance and 





with 
types. Case is molded of Koppers P-8 


interchangeable 5-in. 


present 2. 


heat-resistant crystal polystyren 
Front measures 2.44 in. high x 2.63 in 
wide; barrel diameter is 2.46 in. Scale FF 
are length is 2.5 in. Movements hav i 
Alnico-V magnets for maximum — 
strength or chrome steel for economy 
Available in a wide variety of ranges 
from 20 microamperes to 50 amperes th 
and 5 millivolts to 500 volts. Rectifie: 


u 
type a-c. ranges and r-f. types are also pe 
supplied. Both front and back of cass a 
are clear so that inside can be easily 5 


examined without. removing case.—As- FF 3 
sembly Products, Inc., Main & Bell Sts. ; 
Chagrin Falls, Ohio. 





Mention No, 1050 when filling out card 

| 8 

. ° . ti 
Dielectric-constant Apparatus FP , 
New Dielectric-constant Meter for FR 4 
liquids, for demonstrating principles F) 
related to this property, is said to be FF ® 
the first low-cost commercially-avail- u 
able instrument of its kind. It permits FR ¢ 
measuring with one external probe thé d 
full range of dielectric constants from fy 1 
unity to 85. Basically it uses a ca! I 
brated capacitor to measure changes i! I 


external capacitance (probe). A seve! i 
position switch in probe circuit intro 
duces a predetermined change in capac 
itance, this change being measured 

standard capacitor as differences }b« 
tween readings. Readings of constants 
from 1 to 25 are accurate within 1 p: 

















is made with probe immersed in li: 









out ¢ ird 


ruments 


ndicating 
r_ plastic 
and 





2.5-in. 
ers P-8 
styrene. 
2.63 in. 
n. Seale 
ts have 
imum 
ronomy 
ranges 
im peres 
-ectifie) 
ire also 
of case 
» easily 
e.—As 
ll Sts 


card, 


atus 
jy for 


iciples 
to be 
-avail- 
permits 
be the 
from 
. eali- 
res il 
even 
intro 
apac 
ed oF 


paidlibesinch oc att SE 





4 
(a 
J 


ji 
' 


| 






: of unknown constant and a correspond- 


“(Binge pair of readings is made with probe 


Fin air. Difference in readings taken in 
D\iquid divided by difference recorded in 
S.ir is dielectric constant for the liquid, 
Shecause constant for air is unity. In- 
crements in external capacitance are 
read by tuning circuit to resonance with 
ithe standard capacitor, proper tuning 
being indicated by a sharp wink of the 
Feye tube as oscillation begins.—Yellow 
Springs Instrument Co., Inc., Yellow 
| Springs, Ohio. 

Mention No. 1051 when filling out card. 





400-cycle Voltage Regulators 

New group of a-c. line electronic volt- 
age regulators and d-c. supplies operate 
‘from 115-volt 400-cycle lines. Since 





these units are specially designed for 


use in aircraft, emphasis is placed on 


| compactness and light weight. Three- 
| phase regulators and higher-capacity 


~ 


single-phase units are in final-design 
stage; but enough of certain types are 
already in production to consider them 
as standard. In general, specifications 
are: Input voltage range, 95-215, 400 to 
800 eps.; output voltage, adjustable be- 
tween 100 and 120; regulation accur- 
acy, 0.5 percent; power factor range, 
down to 0.7. Single-phase a-c. regu- 
lators are now available to 50, 100, 250, 
500, 1200, 2000 and 2500 va. One reg- 
ulated d-c. supply working from a 400- 
cycle line is now ready, rated at 28-volt 
d-c. output with a load range of 2.5 to 
10 amperes; regulation accuracy 0.5 
percent.—Sorensen & Co., Inc., 
Fairfield Ave., Stamford, Conn. 
Mention No. 1052 when filling out card. 


Flow Regulator 
New “Kates Regulator” has only one 
moving part, will hold any pre-set flow 
volume constant while upstream pres- 
sure may vary over a 100-psig range, 
Regulating unit is contained in a ver- 
tieal eylindrical case having a valve 


375 | 


~MFALEAR. 


CONTROL OF PRESSURE j 
FOR INCREASED ACCURACY | 





; 


NEE FE 




























etd tt 


fi tir Flo fla 


These McAlear units offer a completely coordinated “package” 
for installation wherever sensitivity of control is required. 


McAlear No. 115 and No.116 Diaphragm Motor Valves—Equipped with 
ball bearings and multiple springs. No. 115 is spring opened and 
pressure closed while No. 116 is spring closed and pressure opened. 
Available in semi-steel or cast steel, or other metals, suited to vari- 
ous pressures, temperatures and services. Sizes from 2” to 12”. 


McAlear No. 1500 Pilot — Employs spiral sensitive spring which 
reduces hysteresis to minimum. Adjusted or converted to reverse 
action without use of tools. Indicator shows controlled pressure. 
May be mounted on valve or remotely (surface or flush) without 
alteration. Full range of operating pressures available. Write for 


Bulletin No. 150. 


MSALEAR Mfg. Co. 


1915 SOUTH WESTERN AVENUE 


CHICAGO §&, wunois 
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REPRESENTATIVES IN PRINCIPAL CITIES 
AN INDEPENDENT MANUFACTURER FOR OVER 40 YEARS. 
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ia STEAM WATER AIR OIL GAS 
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seat and disk in a partition near uppe1 
end. An opening in center of valve disk 
forms a_ differential-pressure orifice 
and a movable disk concentric in this 
orifice opens and closes a high-pressure 
valve in lower part of case; thus con- 
stant differential pressure (and the 
constant flow causing it) is regulated 
by the small central disk and orifice. 
This constant differential pressure also 
exists across the surrounding valve as 
well, and causes constant and regulated 
flow through it as well as through cen- 
tral orifice. Change of opening of this 
surrounding valve provides variation of 
flow through regulator in direct pro- 
portion to area of opening. Usual 
threaded valve-stem adjustment thus 
gives a linear scale of gpm. flowing. 
Only moving part is movable disk in 
orifice and high-pressure valve directly 
connected to it. This assembly is rigid 





Remember... 


BOOTH NO. 206 AT THE ST. LOUIS SHOW 


SPECIALIZES IN PRECISION COMPONENTS 
FOR INSTRUMENTS 


Using the latest models of improved American-built Swiss-type Automatic 
Lathes, Gormac produces close tolerance multiple diameter parts of .005” to 
‘2" in diameter and in lengths of from .032” to 7”. Front and back tapers 
turned to tolerances and finish which would normally have to be ground in a 
second operation to obtain the same results. Multiple diameter parts of long, 
slender characteristics held concentric, one diameter with another, in tenths of 
thousands of an inch — full indicator reading. Cam layout, cams, tools and 
accessories for Swiss Automatics. No charge for estimates. Send us your prints 


and quantities required. 


GORMAC PRODUCTS, 


933 12TH STREET 


RACINE 
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WISCONSIN 








and “floats” vertically without 
except by the balancing forc 
pressure differential and gra Y 
regulator is easily install. ‘ 
wrenches, is applicable to f 
injection, blending, backwas} 

control in water treatment 
tions, and a wide range of 
plant problems.—The W. A. k 
Dee r fie ld, Illinois. 

Mention No. 1053 when filling . 
































(Amplifier for Aircraft 

New “Type 140-AHl. Micros 

amplifier, for use in aircraft 
signed to operate with 26.5 





power supply. Bipolar output of : 
d.c. is obtainable in each of five 
ranges corresponding to input sig 
voltages of 75, 150, 187.5, 250, a 
mv. with a sixth variable range pe 
ting adjustment of sensitivity t 





value between 75 and 750 mv. Zero-c« i be 
ter operation is inherent and output al: 
polarity corresponds to that of input BH he 
without use of reversing switches. (0 Ww 
eration is substantially independent of B m 


aircraft service conditions and g 
ing either side of input or output does 
not affect operation. Shock-mounted 
unit is 7 in. high, 5.5 in. wide, 9. 
long; weighs approx. 6 pounds.—a«a i 
ning, Maxwell & Moore, Inc., B e 
port z Conn. | eC 
; 


7 ® eras 
ee © 2s 


Mention No. 1054 when filling out card 


TV Power Supply 
New RCA “Type TY-25A Regulat 
Power Supply” provides well-regulat 
d.c. at loads from 200 to 300 m 





5% 


peres; output adjustable between 26 
and 290 volts, with variations of less 
than 0.5 percent from minimum to max- fF 
imum load. A-c. ripple less than .l)! | 
percent from peak-to-peak. Power re 
quirement is 120 volts, 60 cycles, 30 
watts.—Television Section, RCA FE: 
neering Products Dept., Radio Co 
ration of America, Camden, N. J. 
Mention No. 1055 when filling out car: 

























[win Power Supply 
“Model 1210 Twin Power Sup- 
for laboratories, test-stations on 
f rojuction lines, ete., produces d-c. 
sh 0 at constant output voltages, in- 
ndent of variations of power-line 














if poltage and of currents drawn by 
A oad. Feature is said to be that a 

witching arrangement not found in 
g ther electronically regulated power 


upplies enables one single unit to do 





ithe job of two separate supplies at a 
Sprice not much higher than that of 
£ single unit. Output voltages (0 to 
»500 v.de. at 0-150 ma.) can be adjusted | 
by operation of two control-knobs. A se- 
§ lector-switch allows two ways of oper- | 
S ation: (1) two indepe ndent outputs | 
which can be used independently of 
Seach other; (2) one single output cap- 

Sable of supplying twice this current, 
£na BF obtained by connecting both regulator 
and .ol Bi cireuits in parallel. In addition, a 
' “stand-by” position on selector-switch 
to any | is provided for use when voltage should | 
' be removed from high-voltage termin- 
'als. These two independent outputs 
' have a common negative terminal, but 
' whole system is floating and any point 
' may be grounded externally. Two low- 
fround- BF voltage a-c. power outputs, available 
| from another set of terminals for op- 
- eration of tube filaments or heaters, 
are obtained from separate center- 
tapped insulated windings of unit’s | 
power-transformer and may be connect- 
ed to any desired potential. — Furst 
Electronics, 12 S. Jefferson St., Chicago 
6, Iilinois. 


Mention No. 1056 when filling out card. 





Overload Switch for Cranes 
and Hoists 

New “Dyna-Switch” is designed to 
protect hoists or cranes from accidental 
overloads. It slips onto hoist or crane 
hook, and load is lifted in usual fashion. 
U-shaped bar opens and closes circuit 
» of a Burgess Microswitch as loads are 
» lifted. Normally, circuit of switch is 


—~ += Ju 








closed when loads are being lifted. If 
hoist capacity is exceeded, circuit opens, 
utting out motor and thereby prevent- 
ng lift. Cireuit remains open until op- 
















CATHODE-RAY 


% Make it the easier and better 


|approach to those mechanical prob- 


lems involving pressure variations . 

timing of slow-moving parts . 
minute vibrations . . . complete moni- 
toring of overall operations . . . small 
displacements . . . and many other 
|applications. Use the new Du Mont 
'Type 304-H Oscillograph because of 


isuch features as: 


|HIGH-GAIN AC and DC 
|AMPLIFIERS ... 

|Both X- and Y-Axes have AC and DC 
jamplifiers. Y-Axis sensitivity is 10 
|millivolts rms per inch; X-Axis is 
|50 millivolts rms per inch. Frequency 


| 


|response of the DC amplifiers is uni- 
po within 10% from 0 to 100,000 cps; 
of the AC amplifiers, within 10% from 
20 to 100,000 cps. Stability of these 
amplifiers is excellent, and micro- 
phonics and drift are at a minimum. 


RECURRENT AND DRIVEN 
SWEEPS. 

Variable from 2 to 30,000 cps, with 
provision for readily obtaining sweep 
durations of ten seconds or more by 
use of external capacitors. 


EXPANSION OF DETAIL... 
Available deflection over 5 times full- 
screen diameter, with no visible dis- 
tortion when positioning over the 
entire range. This gives big-tube visi- 
bility with small-tube resolution. 


Your CATHODE - 
oscillography can he a 
lot easier with the 


Du Mont Type 304-H 


OSCILLOGRAPH 


INCREASED ACCELERATING 
POTENTIAL ... 


Du Mont Type SCP-A Cathode-Ray 
Tube used is operated at overall accel- 
erating potential of 3000 volts, fully 
utilizing long- persistence screens, 
low-frequency sweeps, and DC ampli- 
fiers. 

Type 304 Cathode-Ray Oscillograph, 
having identical characteristics ex- 
cept for lower accelerating potential, 
is also available at slightly less cost. 


STABILIZED SYNCHRONIZATION .. 


Both sweep length and synchroniza- 
tion level are maintained as signal 
amplitude varies. 


INTENSITY MODULATION ... 


15 volts peak input at the Z-Axis ter- 
minal will blank a trace of normal 
intensity. 


ADDITIONAL FEATURES. 


Engraved, permanently mounted cali- 
brated scale for precise quantitative 
measurements. Mu-metal shield for 


Type 5CP-Atube. Du Mont 2501 Bezel 


for attaching photographic acces- 
sories. 

MECHANICAL DETAILS... 
Height, 13'/,”; Width, 8°/,”; Depth, 19”: 


Weight, 50 lbs. 


*% Descriptive 12-page bulletin on the new Type 304-H 
Oscillograph is yours for the asking. 


Just address... 





Instrument Division, 1000 Main Ave., Clifton, N. J. 
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“mall 


but so 
important! 


Above: An oil field oil-water emulsion treater, 
with Palmer Thermometers ‘‘on guard.’* 


J st a small part of your process equip- 
ment, but vital as a heartbeat is your 
watchful Palmer Thermometer . . always 
on guard eee guaranteed accurate ... 
permanently. 


It's easy to take accurate readings on a 
Palmer, too. With ‘Red-Reading-Mercury’, 


























the silvery mercury stands out as a highly 





visible, wide red column. Full length, 
graduated scale. 








To look better, longer, Palmer Thermo- 
meters are housed in extruded brass cases, 





finished in satin chrome. 


Want full details? Write for catalog. 


PARLE 





TWERAQRETERS vac. 


Mfrs. of Industrial, Laboratory, Recording and Dial Thermometers 


Canadian Plant: King & George Sts., Toronto 2 





2511 Norwood Ave., Cincinnati 12, Ohio 








IS WET LUMBER A PROBLEM? 


Eliminate guess work, or time consuming oven tests. Check 
moisture content the modern way with Moisture Register. Com- 
plete tests in 3 seconds or less! Accurate, dependable, deep 
penetration. Easy to use—no special training required. The 
standard in moisture testing for over 16 years. Write for details. 


Dealer Inquiries Invited 
MOISTURE REGISTER COMPANY 


DEPT. 7B — 133 No. GARFIELD ALHAMBRA, CALIF. 
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erator presses switch to re 
must then remove excess |, 
hoist will pick up. Hoist mot 
% hp. can be handled di; 
“Dyna-Switch,” higher capa 
worked through an intermedi: 
—W. C. Dillon & Co., Inc.. 
Harrison St., Chicago 44, Illin, 
Mention No. 1057 when filling o 


Mutual Conductance Tube | ¢sj¢, 


New “Model 600” lightweig 
able tube tester utilizes Dyna: M 
tual Conductance circuits, sai 








the most accurate test of an AM, FM 
or television tube. Scale readings ar 
directly in micromhos. Ranges: (-300( 
6000-15000 micromhos. Instrument tests 
all tubes, is housed in portable case 7 
x 11.75 x 16.75 in.; weight 15 lbs.—T), 
Hickok Electrical Instrument Co., 10519 
Dupont Ave., Cleveland 8, Ohio. 
Mention No. 1058 when filling out card, 


Fractions and Decimals 
Calculator 
New “Neighbors Rule” produces ir 
stant answers in addition and subtrac 


tion of fractions and decimals, and con 
verts either way, as related to use of 





blueprint and micrometer readings and 
decimal equivalent problems. It there 
fore saves time in eliminating necessity 
of resorting to pencil and paper. 
United Tool Service Corp., 549 W. Ran 
dolph St., Chicago, Ill. 

Mention No. 1059 when filling out card 


Timing Motor 

New “Type SXC” synchronous 
motor, with differential clutch mech- 
anism, meets needs of many timing, re- 
cording, indicating and switching ap- 
plications requiring an accurate reset 
operation. It produces 30 in. oz. of 
torque at 1 rpm. Magnet engages in- 
ternal gear from a 4-1 step-off so that 
clutching force is one-fourth that which 
would be normally required if engaged 


Pe tha ETE 
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dings are 


5: 0-800 


nent tests 
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BP Case 7.5 


Ibs.—Th, 


’0., 1051 
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ut card, 
als 


luces In- 
subtrac 
and con- 
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ys and 
there- 
sessity 
per. 


, Ran- 
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nous 
mech- 


vhich 
‘aged 
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H directly. Can also be furnished with a 
\ reverse clutch that engages when mag- 
‘net is deenergized. Size, approx. 2.06 in. 
“x 3 in. Thirty- nine output speeds are 
‘available from 15 rpm. to one rotation 
Fin four days.—The R. W. Cramer Co., 
Ine., Centerbrook, Conn. 

Mention No. 1060 when filling out card. 


Low-water Cut-off 


» A new “No. 63” low-water fuel cut- 
Hoff, for automatically-fired boilers car- 
prying up to 50-lb. pressure, is designed 





for installation with l-inch equalizing 
piping (method of installation best 
adapted to hot-water boilers); also 
recommended for automatically-fired 
steam boilers in middle range of pres- 
sures from 20 to 50 lbs. Among fea- 
tures: all working parts isolated from 
heat of float chamber; sylphon bellows 
eliminates packing, is up out of water; 
all other working parts non-corrosive 
materials; switch proper is ‘McDonnell 
No. 2” snap-action type.—McDonnell & 
Miller, Inc., 1368 Wrigley Building, 
Chicago 11, Ill. 

Mention No. 1061 when filling out card. 





Dual Rectilinear VDR 


New “Rectipot” is a dual rectilinear 
voltage -dividing resistor comprising 
two parallel straight-line resistance 
units, each with a contacting brush, 
these two resistors being electrically in- 











MINIATURE 
ELECTRICAL 
TRANSMITTERS 


For 




















Remote _ indication 
and recording 





e Fully temperature 
compensated 


e The Most RELIABLE 
precision instruments ic strain gage ele- 
ments ever constructed. 
























* Pressure Transmitters 







* Accelerometers 






* Altimeters 
















* Air Speed Transmitters 









® Custom Instrumentation 






















Don’t Take Chances 


USE TELEFLIGHT Bonded 

Strain Gage Instruments! 
* No unbonded strain gage elements to 
fail under fatigue or to give spurious 
signals under shock or vibration. 
All bonded strain gage elements fully 
protected from direct contact with pres- 
surized media and from atmosphere. 
Imperceptible zero shift with time or 
temperature change. 
All instruments compensated for sensi- 
tivity change with temperature. 





Specify 


Teleflight * Sensitivity normally in excess of Army- 
Navy specifications. 
a * Suitable natural frequency available for 


every application, 
* Lower cost instrumentation with greater 
accuracy, reliability, and ruggedness. 


ENGINEERING PHYSICS DIVISION 


Dredrie Hader, Inc. 


NORTH TONAWANDA, N. Y., U. S. A. 
Write for Teleflight bulletin 




















PURE OXIDE WARE REFRACTORY 
CRUCIBLES TUBES 


For Process and Research 


Impervious and Stabilized for Service 


to 3500/3550°F =~ 
A "MORGAN" PRODUCT 


FOR DETAILS WRITE DEPT. ‘‘A 


MORGANITE INCORPORATED 


3302-20 48th AVENUE LONG ISLAND CITY 1, N. Y. 












Combustion and Pyrometry 
For Service to 3100°F 
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dependent but mechanically connected. 
‘Rectipot” measures 1 inch in diam- 
eter, its length depending upon stroke, 
which may vary from 0.5 to 2.5 in. Re- 
sistance units may be wound for re- 
sistances of 1000 to 10000 ohms.—G. 
VU. Giannini & Co., Inc., 697 Morris 
Turnpike, Springfield, N. J. 

Mention No. 1062 when filling out card. 


Polarographic Analysis 
Equipment 

New “Type E Electro-Chemograph” 
features one-piece console design incor- 
porating a built-in “Speedomax” re- 
corder, is convenient for both research 
and industrial process control labora- 
tories. Like previous model, it automat- 
ically plots diffusion current as a func- 
tion of voltage, but data-taking is done 





Gaertner 


by a “Speedomax Microampere Record- 
er” and a typical test run can be made 
in about half previous time. Various 
test techniques are available through 
controls centralized on one panel. Step- 
by-step instructions for operation, test- 
ing and calibration are included on 
front of instrument. Choice of four de- 
grees of damping enables user to obtain 
a record that presents qualitative and 
quantitative data in desired detail. 
Eleven current ranges cover full-scale 
readings of 1 to 100 microamperes. 
There are three polarizing voltage 
ranges: 0 to —2, —1 to —3 and +1 to 
—l1l volts. To cover both anodic and 
cathodic polarization, any of these 
ranges can be reversed in polarity. 
Time to run through a polarizing range 
is ten minutes. Voltage can be adjusted 
to 4 mv. by calibration against an in- 











AUTOMATIC 


CIRCULAR DIVIDING MACHINE | 


per minute n hor 





recision circular scales according t& 


or scientific application. Fully automatic. Up to 


any standard pattern 
60 lines 


zontal, beveled or cylindrica! surfaces 


Early Delivery 


THE GAERTNER SCIENTIFIC CORP. 


i211 WRIGHTWOOD AVE., CHICAGO 14. U.S. A. 





Vol. 22 
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tegrally-mounted standard cel!. \\ 
desired to obtain several different 
fusion current curves on one chart f 


intercomparison, recorder zero cai 


readily shifted to separate individu, 
curves. Equipment is shielded again; 
electrical pick-up; is not affected 
vibration. Normally it is supplied 
a-c. operation, but it can be supplie 
for use with a battery for polarizer 
Leeds & Northrup Co., 4934 Stent 
Ave., Philadelphia 44, Pa. 

Mention No. 1063 when filling out ecard 


Electro-pneumatic Solenoid F— 


Valves 


New “1520 Series” solenoid-operate 
valves are for controlling fluids at pres. 
: 

7% 


sures up to 3000 psi. Using a seconda: 
pressure source such as air, gas 

liquid at relatively low 
through a 3-way pilot solenoid, cont) 


pressure q 





valves in sizes 0.75 in. through 8 in. ar 
readily operated. Incorporation of “A 
nico Teflon Seat Seal” permits mak 
to guarantee positive, dependable bu! 
ble-tight shutoff through many tho 
sands of operating cycles. New vaives 
are available in Type 316, carbon ste 
stainless, Durimet 20, Hastelloy B, ‘ 


Shoe 


























and D, nickel and Monel. Simplifie 
valve body construction with smoot! | 
flow passages minimizes pressure |os: 
at high flow rates and makes 1 

















especially suitable for control- 
eavy fluids which carry solids. 
eylinder-operated valves may 
be operated from manual 3-way 
aives; also from pneumatic, hydraulic 
d electrically-operated instruments. 
The Annin Co., 3234 Mines Ave., Los 
noeles, Calif. 
Mention No. 1064 when filling out card. 
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Instrument Air Dryer 
New “Type A Hydryer” for continu- 
,s drying of instrument air or other 
™.ses to minus 40 F. dew-point features 
activation of absorbent by a split 
ream from entering air. Among 
laimed advantages: (1) entire system 
perates under one pressure; (2) no 
Goving parts; (3) reactivation air 
reheated to assure complete heat 
transfer throughout absorbent bed and 


[main AIR STREAM 
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Out ecard 
maximum efficiency of reactivation; (4) 
Hall reactivation air recovered and dried 
lenoid minus 40 F. dew-point, therefore no 


"loss of air; (5) steam heating: no elec- 


l-op. rate: 
ls at pres 
secondary 2 
', gas off 
pressure 
d, contr 





Strical parts, unit advantageous for 
Hhazardous locations; (6) no external 
» stream being required for reactivation, 
contamination is impossible: important 
in drying gases where purity is vital. 
Flow diagram, Fig. 1, shows process 
for both dry and reactivation cycles. 
Fig. 2 shows a 500-scfm “Type A Hy- 
dryer.” New units are available in 
sizes for air flows from 10 to 1500 
sefm.—J. F. Pritchard & Co.,908 Grand 
lve., Kansas City, Mo. 

Mention No. 1065 when filling out card. 


In. are 
yf “é A) 
make 
le bul r 

thou Sectional Terminal Blocks 

New Sectional terminal 
‘ingle-cireuit type can be assembled into 
strips of any length from one to 75 
airs of terminals. Units are twisted 
nto a keystone-type mounting channel. 
‘ntermediate units can be removed 
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CONSOLIDATED SYSTEM ‘’D”’ 


A combination linear, integrating, and 3-kc-carrier 


multichannel 
operating with a Consolidated Recording Oscillograph. 


recording 


ACCURATE MEASURING AND RECORDING of both static and 


system 






dynamic quantities such as stress, strain, pressure, acceleration, and 


vibration over a frequency range of zero to 2000 cycles by dependable 


Consolidated instruments assures many progressiv e companies that their 


products are designed for maximum durability, life, and safety, as well 


as economy of size, weight, and cost. 


Consolidated System “D”, illustrated above, is a dual-purpose record- 


ing system. Two types of amplification are available; the Type 1-112 
Amplifier (linear and integrating, 5-2000 cps) for use with self-generat- 


ing sensing devices or d-c excited strain gages, and the Type 1-113 
Amplifier (3-kc-carrier, 0-300 cps) used with carrier-excited pickups. 
Each of these amplifiers is built as a unitized, single-channel instrument. 


The system, comprising eight channels, may be made up of either type 


of amplification or a combination of both. A Consolidated Recording 


Oscillograph, providing graphical records containing from one to 36 


channels of information, completes the system. 


Write for the descriptive bulletin CEC-1300-X8. 


OSCILLOGRAPH CATALOG — New 16-page Consolidated Recording 
Oscillograph Catalog available Oct. 1. Write for Bulletin CEC-1500-X8 


VA oN 


CONSOLIDATED ENGINEERING 
CORPORATION 


Analytical Instruments for Science and Industry 


620 NO. LAKE AVE. 


ranges from 5 to 6,000 fpm . 


110 volt or portable supply. 
Write for Bulletin I-10 


HASTINGS 
: HY |.) —__— -= 


P.© BOX 1275 HAMPTON, 


October 1949 


Read directly from the palm of your 
hand, Hastings Air Meter registers 


weighs only 24 ounces. Powered by fi i 


INSTRUMENT CO., 


Instruments 










PASADENA 4, CALIFORNIA 








VIRGINIA 

















Fourth Instrumentation Contest 


Announcement and Rules 


SPONSOR 
Ine 

THEME: “Instruments Cut Costs.” 

PRIZES: First Prize, $200; Second Prize, $100; 


The 


Third Prize, $75; Fourth Prize, $50; three Fifth 
Prizes of $25 each. 
ENTRIES: Each contestant is to submit an 


original essay, report, dissertation, etc. (herein- 
after termed an “entry’’) bearing upon the 


Theme of the 


“Instruments.” The device or apparatus whose 
uses are described may be anything from a simple 
gage to a complete installation of interlocked and 
oordinated process controllers. Automatic-gag- 
ing, automatic-testing, and automatic-inspection 
set-ups, likewise, are suitable subjects. So are me- 
ters. So are electronic devices and many useful 
‘gadgets. 

“Report.”’ This type of entry may briefly de- 
scribe a single case and be written in telegraphic 
style; or it may present detailed statistics cover- 
ing a twenty-year period; or it may analyze a 
whole industry. In this type of entry the data 
the numerical ‘“‘scores’’—count more than the 
style of writing. An entry consisting of charts 
and tables—-with only one paragraph of text 
would be acceptable. This “graphic” type of entry 
is the easier to prepare by entrants who have al- 
ready gathered statistics or who can gather them. 


Contest. 


“Essay” (limit, 1000 words). In this type of 
entry, the manner of presentation must make up 
for the possible absence of statistical data; but 


FACTS must be presented. Wherever exact fig- 
ures are difficult to obtain, case-studies must be 
analyzed in sufficient detail to support the con- 
clusions. 


“Reports” should not be padded with a number 
ef charts and tables copied from books, journals, 
etc. available to the public; pertinent abstracts 
suffice. “Essays’’ must not exceed one thousand 
words. Brevity and conciseness will count in grad- 
ng all entries. 

Each contestant may submit as many different 
entries as he desires. 


Instruments Publishing Co., 


Entries need not disclose new and patentable 
instrument ideas: what you are doing with known 
instruments may be new and widely useful. 

Authenticity: Source of data should be given. 
Manuscripts made up of assertions, figures, 
charts, ete.—even the most impressive—risk being 
disqualified if the facts and figures are not sup- 
ported by references to authentic sources, or are 
not otherwise verifiable. After the sessions, all 
manuscripts receiving Prizes or Honorable Men- 
tions will again be checked for accuracy and au- 
thenticity before the list of winners is made 
public. 

All “essays,” and all textual portions of “re- 
ports,”"” must be typewritten, with lines » Ba 
spaced or triple-spaced, on one side of the sheet. 
Ail charts and other drawings must be in India 


ink on white paper or clean tracing cloth, suit- 
able for black-and-white reproduction. (No pen- 
cil-shaded areas or other treatment that would 


blur.) Hand-written and single-spaced typewrit- 
ten essays will not be considered. All entries must 
be addressed to Contest Editor, Instruments Pub- 
lishing Co., 921 Ridge Ave., Pittsburgh 12, Pa. 


The Judges’ ratings will be based upon: perti- 
nency of factual data (closeness to the theme) ; 


value ef information presented (breadth of ap- 
plicability to problems faced by various indus- 
tries); timeliness, novelty, originality, etc.; and 


effectiveness of presentation, 

Manuscr: pts and illustrations becorne the prop- 
erty of the Sponsor and are not to be returned. 
The Sponsor reserves the right to publish any 
articie submitted, whether 
and to exercise the privilege of editing each manu- 


script. Most will be published in Instruments; 
others especially those of interest to specific in- 
dustries, in special-scope magazines. Due credit 


will be given to the author of any article which 
is published after the selections are made. 


Contest closes Saturday, December 31, 1949. 
All entries must be in the office of The Instru- 
ments Publishing Co. on or before that date. 
Don't forget that the envelopes must be addressed 
to “Contest Editor.” 


The articles resulting from this co1test will appear in the 


earliest possible issues of Instruments; aloo some of them 


will 


be printed in a number of other periodicals — wherever they 
will spark-plug the adoption of the latest methods of boost- 


ing productivity. 


Every reader who knows of one or more ways of using 


instruments to cut costs 


is urged to enter the contest. The 


rules have been made easier than in our previous contests. 
Brief entries will be examined as carefully as lengthy ones. 
It isn’t as hard as you think! Read the rules and start pre- 
paring your entry! 





crankshafts, other damage. 
of pressure variations, 
accurately and precisely, 


rings, 
firing, 
time 


engine shaft rotation (top dead center), 


or 


measurement of static, dynamic 


TODAY... 


ELECTRO 


PRODUCTS LABORATORIES - INC 


EI 
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both regular and instantaneous. 
from vacuum to 14,000 PSI. 


Write For Booklet, “Electronic Methods For Measurement 
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Illustration shows a Diesel engine performance 
curve. Ignition was about 8 en after tc 
dead center. Peak pressure occurred 13 degr ees 
after top dead center, thus peasiae position 
of crank is more favorable for 
converting pressure thrust into 
rotation. Smal! markers gree 
indications, larger markers are t en 





PREVENT OFF-FIRING DAMAGE 


maintain a perfect pressure-time curve with the 


SYNCRO-MARKER PRESSUREGRAPH 


instantly Shows whether you're firing on top dead cen 


ter. Off-firing may mean broken piston 


The Pressuregraph gives you a full detailed picture of the 
with 


It measures pressure rise 


The Pressuregraph provides oscillograph pictures which show relation of pressures to 
relation of pressures to 
indications in degrees of rotation. Also applicable to gas, 
or instantaneous pressures. 
threaded hole in region where pressure is to be checked. 


time (milliseconds) 
steam or hydraulic line 
Installation requires only 
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Of Pressure and Displacements 


| available for 


4505 N. RAVENSWOOD AVE., CHICAGO 40, ILL. U.S.A. | 


Pioneer Manufacturers of Electronic Equipment 


prize-winner or not, | 





alve 
ach | 
siti’ 
avy 
ou” 
jevis 
ble } 
xhau 
Val 
kron 
Men 
























without disconnecting other u 
clamps are available in both 





Ne’ 
abin 







type requiring no drilling, rent: 
angle-bracket type held in po fere 
mounting screws. Blocks are vitho 


in 25- and 50-ampere sizes, suit 
any voltage up to 600 volts a.c. 
Westinghouse Electric Corp., | B 
868, Pittsburgh 30, Penna. 

Mention No. 1066 when filling out card 


Fire Detectors 
New CPI Fire Detector ap 
and conforms to CAA Technica! 
ice Order C-11l, SAE 


1S 


Nel 


Aerona It 








Sandards Spec. 401 and Navy SR-154A 
Feature: positive hermetic sealing b 
means of an outer can and glass tern 
inal seal.—Control Products, Inc., 
Sussex St., Harrison, N. J. 
Mention No. 1067 when filling out card 


s(t 





Waterproof Switch 

New “Model ES-14” waterproof 
switch facilitates counting bottles, cans 
and other round objects. Switch arm 








operated by a l-inch diameter rubbe 
wheel. Waterproof feature permits 1! 
stallation on bottle and can fillers. Ex 
posed metal working parts are of stall 
less steel. Speeds to 600 counts per min: § 
ute.—Production Instrument Co., “1 
W. Jackson Blvd., Chicago 6, Ill. 


Mention No. 1068 when filling out card 


Double-solenoid Valves 


New line of double solenoid valves § 
for air pressures of 0 to 125 psi. 1! 
cludes sizes from 0.25 inch to 0.75 inch, 
110, 220 and 440 volts 1 


both and 25-cycle a. 


50-60-cycle 



















alve has a one-piece bronze base for 
sch solenoid, powerful solenoids for 
sitive seating and cool operation, 
avy sheet metal cover for protection, 
ou” type packer and shock-resisting 
levis and clevis pin. Models are avail- 
nle in all sizes: 2-way, 3-way piped 
shaust, and 4-way piped exhaust. 
Valvair Corp., 454 Morgan Avenue, 
kron 11, Ohio. 

Mention No. 1069 when filling out card. 







Instrument Housings 
" New “Gilbareo” standardized metal 
th sbinets. for process control instru- 






g, vents, pipe-line instruments, etc., are 
po fered in four different types, with and 
“4 vithout windows, for several different 
suit 

oC, 

’ ij i 

P oul ird 

S al 

nical S, 





5! 
SR-1544 
ealing b » 
lass term-Bmountings. They are said to be con- 
Ine., 304 siderably less expensive than individ- 


ually-built instrument housing of metal 


out card. Bor plywood. They are weatherprooof, 


sulated with foil-covered asbestos. A 





1 hinged door permits changing charts or 
aterproof fadjusting instruments. For complete 
tles, cans accessibility, entire front half of larger 
+h arm isfecabinets may be removed in a minute’s 


use of tools.—Gilbert & 
Co., West Springfield, 


time without 
Barker Mfg. 
' Mass. 

Mention No. 1070 when filling out card. 






Multiplier Phototube 
New “5819” head-on multiplier photo- 
tube is intended for use in scintillation 
counters and detection and measure- 


e 


* rubber 


mits i 
ers Ex 
of stair 
per min 
0., 702 
it care 

: 
CS i 

: 

Valve 

psi. 1 
15 incl 
volts 





ment of nuclear particle radiation, and | 


(@'" other applications involving low- 
evel large-area light sources. It has 





igh sensitivity to blue-rich light and 









egligible sensitivity to infrared radia- | 


Bonderized against corrosion, and in- | 


CLEAN DRY AIR 


Removes water and oil 
vapors by cooling. Auto- 
matically discharges con- 
densed vapors, filters air 


through seven layers of 
finest flannel 
Filter cartridge, made 


of five concentric, expand- 
ed brass baskets, each 
wrapped with seven layers 
of canton flannel, fur- 
nishes over 15 sq. ft. of 
filter surface area 


Condensing section con- 
tains 68 ft. of 3%” o.d. 
copper tubing, providing 
great heat exchange area. 


Condensed vapors are 
automatically discharged 
through snap-action, float 


actuated, valve 


Removal of one 1¥Y2" 
SAE nut dismantles en- 
tire filter for cleaning & 
Sérvice 


CONDENSIFILTER 


FOR INSTRUMENTS 





Trademark 





Condensing 
Section 





Filter 


Trap 
Cartridge 


Section 


SHIPPED READY TO OPERATE 


HANKISON CORPORATION 


1501 Beaver Ave. : 




















Pittsburgh 12, Pa. 





now you can assemble your own 


Toucc Measuring 
systems 


for uso in applications such as dyna- 
mometers, industrial weighing, strength 
of structures, jet engine thrust, and 
countless other force-measuring prob- 
lems. Illustrated is the famous Emery 
Hydraulic Cell, basic unit of Emery 
hydraulic testing and force-measuring 
systems. 


All components are simply construct- 
ed, but rugged; they are compact in 
size, extremely sensitive and accu- 
rate. Easy to mount and use. Send 
for complete literature and prices; 
also our engineers will be pleased to 
discuss your force-measurement prob- 
lems and make recommendations. 
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DATA RECORDING SIMPLIFIED 
New Ca : ———— 
















Here are adaptations of 
the versatile VARITRON 


eo 


MODEL E—This most ver- 
satile model will focus 


9”. May be used either 
vertically or horizontally. 
It may be equipped with 
recording chambers. 





MODEL D—Designed with 
fixed focus, this model 
Varitron is made for os- 
cilloscope, fluoroscope or 
any operation where con- 
ditions of operation re- 
main constant. Lens from 








s 
tile model will focus PégeéDton ... A CAMERA FOR INDUSTRIAL, 
with extreme accuracy— 
bellows extension 314 to @ SCIENTIFIC AND TECHNICAL USES. 
ELECTRIC SHUTTER-—Solenoid operated and com- 
pletely automatic with two sets of built-in contacts for 
controlling electronic flash lamps, counters, sequence 
timers, etc. 
MAGAZINE—Available for either 70mm or 35mm 
film or paper, unperforated or perforated. 
BODY —Designed specifically for your particular re- 
quirements. Great flexibility is possible in body design 
and choice of photographic lens. 
RECORDING CHAMBER-—Automatically records 
data such as number, date, or time on edge of film by 
pulsing lamps to illuminate subject area. 

Our engineering department will gladly work 
with you in adapting and developing a Varitron 
model to fit your individual requirements. 
Write today for complete information. 


PHOTOGRAPHIC PRODUCTS, Inc. 





25mm to 12”. 955 No 





RAWSON 
Thermocouple Meters 





No Wave Form Errors—R.M.S. 
Readings ‘2 of 1% Accuracy 


SINGLE RANGES from | ma full scale 
10 amperes fu scale. Good trom DC 


o 


zZ megacycies and h ghe f. 


MULTIPLE RANGE INSTRUMENTS with 


switches. Any practical comb 

nation of voltag urrent ranges fur 
nished to order 

Example 1.5-5-15-50-150-1500 volts at 


1000 ohms per volt, DC to 10 KC. 


RAWSON THERMAL MULTIMETERS 


Ranges on one meter 10 ma to 3 


smps, 300 mv to 1000 volts. 


Write for New Bulietin 502 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 
112 Potter Street Cambridge, Mass. 


Representatives 


Chicago Los Angeles 
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Mansfield Avenue * Hollywood 38, Calif 


oCo~—- NW eV On @ wo 


This unique pack- 
aged ‘component is easily built into 
your apparatus. It has true decimal 
reading, and simple binary circuit with 
reliable automatic interpolation. Min- 
iature size. Moderate price. Immedi- 
ate shipment. 

Send for Bulletin DCU-11% 


72 
| eee eC 
Creeley Scientific Com pany 

















tion. Feature is semi-transpan 
tocathode which has an are: 
square inches, permitting eff 
lection of light from large-a) 
sources. Spectral sensitivity c} 
istic peaks at about 4800 A; 





and cuts off at about 3100 a and 
Angstroms, a region in whic [ron 
organic and inorganic phosp 105- 
spond efficiently to radioactiv. , qual 
tions. Utilizing 10 electrostat;; ages 
cused dynode stages, “5819” ’ ing 
at 90 volts per stage is capabl ; ‘ Me 


tiplying treble currents prod 
cathode under weak illuminati: 
average value of 400,000 times 


Dep't, Radio Corporation of A : T 
Harrison, N. J. fare 
Mention No. 1071 when filling ou: E7100 


Control-valve Positione, 
New “Series 3500” valve eon: 
(“Positrol”) is for automatic-: 
applications where control valve do, i 
not position itself according t n d 
mands of control instrument. I) : 





instances “Positrol” insures correct po- § 
sition of valve. It is of force-balance 
type, simple in design, consisting of a 
few levers, a bellows unit and a spring. 
Valve travel is easily adjustable be V 
tween 0.25 in. and 3 in. “Positrol” is | 
available with or without by-pass and 
may be used as a remote position indi 
cator.—Fisher Governor Co., Marshall 
town, Iowa. 

Mention No. 1072 when filling out card 








to 
‘ . . . Fy r 
Soldering Pencil-iron 

New “No. 61” pencil iron is 7 in. in 
length, weighs 2.5 ounces exclusive of 
cord. Handle temperature, at point 
where held in fingers, is no higher tha 

1 

{ 

| 








SIXTH AND NEVIN AVE RICHMOND, CALIFORNIA 















body temperature. Element construction 
is identical to that used in maker’s in- 





irea 
‘ffic oo) [dustrial irons. Tip is so-called plug 
mare vhs MEtyDes held in place with a set screw. 
el ‘., Three shapes of tips are available: 
A) “i pyramid point; straight pencil point; 
) an ¢5oohand bent 90 degrees with a pencil point. 
hic yuk iron is regularly wound to 25 watts at 
spl ~. #105-120 volts, but, when required in 
ive ; quantities, may be had in higher watt- 
atic ‘, Mages at no extra cost.—Electric Solder- 
| ito ing Iron Co., Inc., Deep River, Conn. 
ble 1 Mention No. 1073 when filling out card. 
‘od Sods 
tior : - 
nes. 7’), i Control Valves 
Amer Three new lines of “Flex-Valves” 
are announced: (1) Slip-on “Type 
out '-100” in sizes 0.5 to 2.5 in. which 
bnet 
col le 
tic-« t 
alve do, 
to n 
I ( 
mounts over ends of pipe; (2) Flanged- 
b end “Type 7200” in sizes 1 to 12 in.; 
| (3) Diaphragm-motor type in sizes 1 
' to 10 in., available in Air-to-open and 
| Air-to-close operations. Valves are said 
| to be practically indestructible on 
abrasives or corrosives not affecting 
rubber, neoprene, Buna N and butyl. 
rect po Among features: no internal parts or 
balance obstructions, freedom from water ham- 
ng of a mer, 11 to 1 life on abrasives over steel, 
spring. non-clogging service, full pipe capacity, 
ble he absolute bubble - tightness. — Flexible 
trol” is Valve Corp., Palisades Park, N. J. 
iss and — Mention No. 1074 when filling out card. 
yn indi 
irshall- & ° 
Refrigerated Bath 
card. New Refrigerated Bath for labora- 
tory use obviates need for makeshift ar- 
rangements and use of ice in cooling 
in. in 
sive of 
point 
r than 





reaction vessels with their contents; is 
of particular usefulness in metallurgi- 
cal laboratories for cooling volumetric 
test samples, in water and sewage lab- 
yratories, and wherever exothermic re- 















































































































































RECTANGULAR COORDINATE RECORDER 


AIL’s Type 373 Recording System plots voltage—or the 
logarithm of voltage—as a function of time or of the dis- 
placement angle of a measured element. The System increases 
accuracy, delivers inked charts, saves time, eliminates point- 
by-point plotting. 

Custom-built, versatile. Portable or rack-mounting construc- 
tion. Voltage range: 10,000 to 1, 80 db, Max. pen speed: 40 
inches, 320 db, per second. 
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.. ANTENNA PATTERNS 











- LIGHT INTENSITIES 
SOUND PRESSURES 
- HEAT LEVELS 

- COUNTING RATES 
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“=~ SOFT IRON 
POLE PIECES 


NGTON PANEL 
s PROVIDE 









Precision machined soft iron pole 
pieces and alnico magnets, used by 
Burlington has no equal for permanent 
magnetic strength and uniform flux 
distribution. All ranges AC and DC 
available in rectangular or round case 
styles and are guaranteed for one year 
against defects in workmanship or ma- 
terials. Refer inquiries to Dept. H-109. 
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APPLICATIONS 
MULTIPLEX APPLICATIONS 


DC CHOPPER 


MULTICHANNEL RECORDING 


P.O. BOX No. 44 





RADIO AND WIRED TELEMETERING 
SAMPLING AND CALIBRATING DEVICES 


DISPLAY AND COMPARISON OF DATA 


SEQUENCE OR PROGRAM SWITCHING 


SYNCHRONIZATION OF MECHANICAL 
AND ELECTRICAL OPERATIONS 


MECHANICAL 


HIGH SPEED MULTICHANNEL SAMPLING DEVICES 





FOR MULTICHANNEL TELEMETERING APPLICATIONS including guided missiles, balloons and 
aircraft in which large numbers of measurements are sampled and the data transmitted to ground 
stations for recording. Useful in the fields of meteorology, upper atmosphere physics, and missile 
and aircraft testing. Replaces more cumbersome electronic counterpart with the advantages of di- 
rect switching. Units whose life can readily exceed hundreds of hours available for standard tele- 
metering systems where reliability is most important. 


FOR LABORATORY AND INDUSTRIAL APPLICATIONS to sample, record, display, calibrate or 
actuate. It may be used in the investigation of a large number of separate quantities or in the in- 
vestigation of a single quantity under a number of different conditions. Display of characteristic 
curves and multichannel voltage comparison are typical examples of its application. Advantageous 
in Medical, Electrochemical, Physical, and Electronic Research. 


FEATURES 

* SMALL PHYSICAL SIZE 

* MAXIMUM FLEXIBILITY 

* LONG LIFE AND RELIABILITY 

* NO SERVICING OR LUBRICATION 

* LOW POWER DRAIN 

* DRIVE MOTOR DC, AC, UNIVERSAL 
OR SYNCHRONOUS 

* WIDE RANGE OF SAMPLING RATES, 
TO 2000 RPM OR HIGHER 


Detailed information on standard and special designs available on request 


THE APPLIED SCIENCE CORPORATION OF PRINCETON 


Specialists in Radio Telemetering + 


Electronic Research and Development 
PRINCETON, N. J. 











D'ARSONVAL PORTABLE 


GALVANOMETERS 


AND MOVEMENTS 


me 


OM LABORATORIES < ty 
Chicage 41, it. 





4316 N. Knox Ave. . 


| 


for Research, Development 


{) \ or Production. 
& 
PARABOLIC or SPHERICAL 
Mirrors 
. 


LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 

. 

Natural or Synthetic 
CRYSTAL OPTICS 
Lithium fluoride, sodium 
chloride, potassium bromide. 
Fused or natural quartz 
elements. 

e 


Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 





High precision OPTICAL PARTS 
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actions are under study. Bat 
copper-lined steel cabinet with t 
justable by means of supportin; 
over height of 10 in. Thermos: 
vides low temperatures which 
maintained for 15 to 50 gallons « 
at any point from 0 C. to ro 
perature. Interior is about 37 
by 21 in. wide and 15 in. deep 
hinged at middle, rests on rul 
sulation. Bath operates on 110 
cycle a.c.—Fisher Scientific ( 717 
Forbes St., Pittsburgh 19, Pe 
Mention No. 1075 when filling out « i; 


Splash-proof Precision Sy itc} 
New “OP-AR 50” heavy-duty » 
sion switch with “plate” type act r, 
designed for locations subject to spas} 


C! 





of oil, water, and coolant, is especiall; 
advantageous on equipment where op 
erator safety demands two-hand contro 
switches. Housing has a gasketed cove; 
plate and a closely fitted actuator shaft 
through housing wall which serve t 
protect enclosed switch unit. Electrica 
rating is 15 amps, 125, 250, or 460 volts, 
a.c. Circuit arrangement is s-p. d-t 
Micro Switch, Spring St., Freeport 





Mention No. 1076 when filling out card 


Glass-pipe Coupling 
New threaded metal coupling, for use 
with Pyrex glass pipe lines, simplifies 
installation of glass piping by replac 





oe 


ing three-bolt triangular metal flanges. 
Use of wrenches is no longer necessary; 
perfect alignment is assured; danger of 
breakage due to uneven take-up is elim- 
inated; installation time is minimized. 
Metal couplings are available from 
stock in sizes 0.25, 0.50, 0.75 and 1.00 
inch for making glass-to-glass or glass 
to-metal connections.—Fischer & Porter 
Co., Hatboro, Penna. 
Mention No. 1077 when filling out card 


Lever-action Switch 


New “Lev-R” small lever action 
switch offers many features of tele 
phone type switch, is especially adapt- 
able for use on low-power switching 
applications such as test equipment, 
signal systems, etc. It is claimed to be 




























You can get completed oscillograms in a hurry with 
the new G-E Type PM-18 oscillograph. This portable 




















out card instrument can be 
supplied with a spe- 
. cial film holder for 
tht te h : 
using the new Pola- 
Abn roid-Land film. With 
to splast this arrangement 
22 x3 inch photo- 
{ | dew 6 oscillograph fitted with Polo 9Faphic prints are 
- id-lend film holder for one-minute available in one 
oscillogroms. minute after expo- 
syre—no darkroom work required. The PM-18 is 
| also furnished with a standard film pack holder. 
' The PM-18 is designed for simultaneous reco-ding 
| of two, three, or four rapidly changing quantities. 
| The portability and ease of obtaining records with 
Specially FB the PM-18 make it ideal for laboratory investiga- 
d stl tions, development of test programs. 
eee Check your G-E Representative today for full in- 
tor shaft formation on the new PM-18. Described in Bulletin 
Serve ti GEC-580. 
ares Apparatus Department, General Electric Company, Schenectady 5, New York 
‘Olts 
S-p. det. 
veevor, | GENERAL ELECTRIC 
602-159 
it card 
for use 
mplifies 
replac 
FAIRCHILD 
PRECISION 
; POTENTIOMETERS 
Typical of the solutions to special precision potentiometer problems 
submitted to Fairchild engineers by our cust s is this custom-built 
combination of standard parts. It combines the extremely high resolu- 
ition, fine linearity, and large electrical angle of the 4-gang Type 748 
anges, linear windings (left) with the flexibility, high accuracy, and small size 
sary, of the 3-gang Type 736 non-linear potentiometer. 
meet Through our policy of custom-manufacturing these instruments to 
nized. pe Your order, the services of our Potentiometer Sample Laboratory engi- 
from } neers are available for the analysis of all special precision potenti- 
1.00 PR ometer applications submitted to us. Sample deliveries are currently on 
slass- £ 3-week basis. Send us your precision potentiometer problems. For 
orter } descriptive literature address: Dept. M, 88-06 Van Wyck Boulevard, 
) Jomaica 1, New York. 
ction 
tele- 
lapt- 
hing ee ee en 
lent, | CAMERA AND INSTRUMENT CORPORATION 


o be 














the 
ON STREAM operation 


<e 


. 2 


/ 


i 
SPECIF 





approach to 


. 
. 
. 


a 
iN. 


for the PREFABRICATED 


visualize your entire 
plant at a glance 







: PANEL TO FIT YOUR PROCESS 


This 25’ Panelgraph Supervises the Operation of the 
Entire Refinery of The Rock Island Refinery Corpora- 


tion, Indianapolis, Indiana. 


‘ 











It controls the operation of 
Crude & Vacuum Sections 
Fluid Catalytic Cracking 
Fractionation 
Polymerization 

LPG & Gas Concentration 
From Crude to Finished Product on one Compact 


Panelgraph. 


Prefabricated completely by Panellit. 
Send for Brochure describing this installation. 
Catalogues also available for Conventional Prefabri- 
cated Panels, Consoles, Cubicles, Panalarm Signals. 


PROCESS INDUSTRIES 


POWER PLANTS 
REFINERIES 





©0090 
0 
Oo 


T 


ooh y 


PANELLIT, INC. 


7212 N. Clark Street + Chicago 26, Illinois 
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¥ 


one-second zero setting 
with revolving dial and 
external knob 


HEISE GAUGES 


pre STANDARD OF THE WORLD 


5 hae 





















High Power, 
Lighter Weight 


PORTABLE POWER UNIT 


For high power from 
a smali unit, the new 
Burgess A. M. Power 
Units are unexcelled! 
Single cell units searce- 
ly larger than an or- 
dinary flashlight cell 
deliver currents as 
high as 100 amperes, 
at approximately 1.4 
volts! 


A. M. Units are 
packed dry and acti- 
vated with water 
once activated they 
may be efficiently discharged at tempera- 
tures as low as ~— 60°F. and as high as 

150°F.! Write Dept. AM for full in- 
formation on standard and special types. 





New Burgess 
A.M. Power Unit 


BURGESS BATTERY 
fae) ite:y ee FREEPORT 


fLLINOIS 
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A manipulator for electronic testing 


and other industrial purposes. 


Ask for new folder describing vari- 
ous models now available. 


Gamma 
Instrument Company, Inc. 
P. O. Box 532 
GREAT NECK, L. I., N. Y. 








an ideal inter-communicatio: 

ten’ switch, unique for its siz 

city and beauty of design. It is 

ed in standard circuits, in bot} 

three-position actuators, eit] res 

locking or non-locking. Mount hoo 

ware is nickel-plated brass, an! } 

plastic knob is removable. (jy; 

length 3.267 in.; width 0.625 i: p 

depends on circuit.—Switcher: h 

1328 N. Halsted St., Chicago 22, Ili. 
Mention No. 1078 when filling out card 


Blow Torch 
New “Besjet” is a _ featherw: 
pocket size automatic blow torch wei, 
ing 10 oz. and measuring 7.25 


440 





said to perform with efficiency of 
standard size blow torch. Complet 
automatic, and operating with dena 
tured alcohol as fuel, it requires 
priming or pumping, gives a six-incl 
flame of 1800 F. in 10 seconds, operates) 
approximately one and one-half hours 

Emil Greiner Co., 20-26 North Moor 
Street, New York City. 

Mention No. 1079 when filling out card 





Refrigerated Chamber 
New refrigeration unit is completel) 
valved so that any part of system ca 
be by-passed during testing operations 
Three different types of low-side evap 





























































in suspension to the 
lightest solvents, hot or 
cold . . . pumps with 
liquid ends to meet 
practically every corro- 
sion resistant problem 
and to pump up to 20 
thousand psi for high 
Pressure catalysis and 
hydrostatic testing. 













Investigate. Ask for Catalog 146. 


‘ion 
“ i. ™ 
It re : Count Batches of any- 
oth ¢ thing that will operate 
eit] a a switch, relay or photo 
unt} m electric unit. 
i yy blac Count Batches continu- 
“i vera ously without interrupt- 
j om Neg ing production and with- 
e be | out missing a count — or 
JO 22, Ill, STOP machine, convey- 
Mf OUl card or, and other equipment 
at completion of BATCH 
Count. 
therweio . Any Batch Quantity se- 
orch wei, Now yeu can automatically count | jected by turning dials. 
or |S Mexact BATCH quantities of pieces, 
2 ta parts, pills, or exact lengths of wire, | May be located any dis- 
ipaper, etc., without interrupting | tance from source of count. 
‘production and without missing a 
F osiliamtie automatically stop deliv. | Speeds te 600 CPM. 
lery or loading conveyors, imprint- . Le : 
ling presses, machines, etc., at exact Wide ae of appli- 
I quantities. cation. Thousands in use. 
Eliminates element of human error, Send for 
-avoids customer complaints, loss and Bulletin MBC-52. 
' waste. Saves time and cuts labor cost. \ 
| Producti J, f f C 
J[~ roaductton nstrumen ompany 
702 W. JACKSON BLVD., CHICAGO 6, ILL. 
Representatives in Principal Cities 
icy of alm 
mm plete] . 
th dena @ for Controlled Volume Pumping 
uires 7 7 . 
six-inc! © for Pumping in Small Volumes 
operates ° ° 
f hours il © for Pumping at High Pressures 
h Moors ° efge 7 
. © for Handling Difficult Materials 
it card HY + H 
| © for Pumping Corrosive Chemicals 
£ 
. Hy Pick 
I | Select Milton Roy Pumps for the above applications . 
npletely pumps that are non-clogging and self-cleaning . . . positive 
A displacement, precise metering units that handle everything 
e evap from slurries and solids 





MILTON fxoy COMPANY 


1309 £. MERMAID AVE., CHESTNUT HILL, PHILA. 18, PA. 








THEY’RE SINGLE SEATED. Annin Domotor 


Valves are of simple, single seat design. The valve 
seat, Clamped in position between the two sections of 
the separable valve body, absorbs all line stresses 

in shear. There are no troublesome threads to cause 
distortion and leakage. No grinding-in operation 

is necessary. The smooth, curved contour of the flow 
passages reduces turbulence and pressure drop 

to a minimum, and provides greater flow capacity 
Slurries, sludges and viscous fluids are effectively 
controlled through the elimination of pockets and 
shoulders that ordinarily accumulate solids 


THEY’RE EFFICIENT. Field proven, piston-type, 
Annin Domotor Valves provide smooth, - positive 
control, accurate to .0005 in pressure impulse response. 
They will handle high velocity fluids at temperatures 
from —300°F to 1000°F and pressures to 2500 Ibs. 
Simplified construction cuts valve body weight by over 
50%. Down-time for maintenance is reduced to an 
absolute minimum. 


THEY’RE VERSATILE. Annin Single Seat 

Domotor Valves have interchangeable line flanges. 

A single valve may be used anywhere in your 

plant regardless of system pressure. With the valve seat 
serving as a pivot, the two-piece valve body may be 
rotated in assembly to form a right-hand angle, left- 
hand angle or straight through pattern. The addition 
of a simple adapter provides an angle pattern valve. 
The separable valve construction provides fast, 
on-the-job inspection or replacement of the valve trim. 


THEY’RE AVAILABLE IN A WIDE 

RANGE OF ALLOYS. Annin Single Sear Domotor 
Valves are offered in a wide range of alloys for 
effective control of corrosive, erosive or gaseous fluids 
under the most severe operating conditions. They 

are available in Cast Carbon Sreel, Cast Type 316 
Stainless, Annico 20 (D 20), Hasteloy B and C, 
Monel, Ampco 15, 98% ‘‘A’’ Nickel, Zinc Free Bronze 
and almost any castable alloy. 


Write today for this bulletin. 
A new bulletin showing installation and operating features 
of the Domotor Valve will be sent to you upon request 


THE ANNIN COMPANY 


3500 Union Pacific Avenue 
Los Angeles 23, California 
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For an illustrated description of how PERMOPIVOTS are made, 
ask for the PERMOPIVOT booklet... Free on request. 
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@ LEAK 


DETECTORS 


find leaks quickly 


With G-E leak detectors you 
can easily locate even the small- 
est leaks in closed systems. De- 
tectors are ideal for locating 
leaks in installed equipment or 
in the products you make. 

Use the Type H detector for 
pressure systems, the Type M 
for evacuated systems.* Write 
for Bulletin GEC-233 (Type H) 
or for GEC-336 (Type M). Ad- 
dress Apparatus Dept., G687-21, 
General Electric Co., Schenectady 
5, New York. 


*If the system is filled with combustible 
gos, write for special application in- 
formation. 


GENERAL @@ ELECTRIC 


Vol. 22 
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AMTHOR Dead Weight 
Pressure Gauge TESTER 
Type 452 


Modern design and construction puts 
this rugged precision instrument in a 
grade above the ordinary dead-weight 
testers. 


Made in ten ranges, to 5000 Ibs. maxi- 
mum, 


We guarantee 1/10 of 1 percent accu- 
racy in each range. 


The Type 452 is designed for simplicity 
and compactness. It incorporates the 
newest refinements and improvements. 
Adapters and tools are supplied, as well 
as either carrying case or protecting 
cover. 
Immediate and intelligent at- 
tention will be given to your 
inquiries on all industrial 
speed measurement problems. 


Drop us a line today. 


Amthor 
Testing Instrument Co., Inc. 


49a Van Sinderen Ave. Breoklyn, N. Y. 














orators are completely intercha tbl 
a plate coil, a bare tube coil, ay, ¢ 
ned tube coil. Thermostatic ex, .<; 
valves are located inside cabinet 
outside, either or both can he 

both may be cut out of system t} 
by-pass arrangement. A_ thern. sta: 
expansion valve is also used , 
cooler, A manual control is prov)... 
use when thermostatic valves 

out of system.—Tenney Envy 

Co., 26 Ave. B., Newark 5, N. J. 
Mention No. 1080 when filling ov; 


ry . T 
Three-way Air Valve: 
New three-way air valves prov ie 4 
“ON” or normally-open compa) t 
announced last 


“OFF” models 


Ca 





“FT-102” valve has 0.375-in. 
thread apertures for quick respons 
when used with air cylinders up to 6-) 
bore, and operates by a light touch o 
handle-lever button. “FC-102” jis th, 
same valve without lever, for operatio 
by means of cam or trigger on working 
machine. Both new models have mount 
ing holes at top and sides to facilitat: 
attachment to any machine; are of pop 
pet type without sliding closures. 
Mead Specialties Co., Dept. V-37, 4114 
No. Knox Ave., Chicago 41, Ill. 
Mention No, 1081 when filling out ecard 


Mercury Cleaning Equipment 

New “Bethlehem Mercury Oxifier’ 
cleans metal-contaminated mercury fo: 
re-use through a new method. It 
said that even badly fouled mercury ca: 
be transformed in several hours into a 


product suitable for use in manometers, 


McLeod gages. Process requires littl 





attention, costs no more than electri 
power consumed by motor. Apparatus 
consists essentially of a glass drum 
into which mercury is poured, with a! 
agitator, electric motor, and receptac| 
to hold clean mercury. Process utilizes 
principle that base-metal contamina 
tions oxidize and precipitate from me! 
cury as metallic oxide powders. Agita 
tor beats mercury into a thick spra) 
to maximize air contact with mercury 
droplets, so that any metals which ox'- 
dize and form skins will, on prolonged 
air contact, produce all the skins the) 


can possibly form. As these skins are 


continually broken up, nothing is left 






: 
ee 


























DRAFT GAUGE 4 


for Quick, Accurate @ 
Measurement of | 


LOW PRESSURES 4 
and DRAFTS al 













-1N. pipe 
respons: 


up to 6-i) 


















WRITE FOR 


















you Ma CATALOG B-7 HIS handy gauge is widely used 
nado for measuring low pressures, 
ye mount. ai drafts and differentials —such as 
“png é. ia ig Cy) furnace drafts, pressure drop across 
osures, ola ie ai il ta | filters, and velocity pressures; also 








pressure drop across displacement 





AUTOMATIC TEMPERATURE CONTROL CO., INC. 


ut card i 5212 PULASKI AVENUE *® PHILADELPHIA 44, PA ‘meters and pressure measurement 










on bell provers. 
















pment It i : , : . 
: st t is a direct reading instrument with 

Oxifier” N Aol yk / 

cury fo: 0 "YU men 5: yy an inclined tube giving increased 

a It is Y/ scale length to permit accurate read- 





cury can 


“if ENGELHARD 


oOmeters, 


es littl PORTABLE INDICATING 






ings of fractional inches of water 





Ay 


/ 
sp 
1) 


pressure. 


























































i ' PY RO aw F T r Ld Housing is of dull black crackle with 
: : < bracket for wall mounting, having two 
Gives Accurate adjusting screws for leveling. Each 
gauge is individually calibrated, in- 
* 
' Readings Instantly suring extremely accurate operation. 
j 
| High resistance per millivolt in this self-contained, Available in Single-Tube, Two-Tube 
) portable precision instrument gives you extreme M and Three-Tube styles. Sturdily built 
> accuracy, regardless of thermocouple resistance or A ‘ 
| length of connecting lead. Readings in either milli- I for long, carefree service. Each gauge 
volts or degrees are instant, because of the direct L is furnished with standard accessories 
deflection principle employed. Graduated with c - i E 
either 100 or 200 divisions on a 6-inch scale—or ready for operation. Write for Bulletin 4. 
| furnished with two scales calibrated for various bed 
) thermocouple combinations. Engelhard frictionless 7 THE MERIAM INSTRUMENT COMPANY 
) galvanometer eliminates pivots, bearings or other 
lect: Fe wearing parts. Does not require experience to HRY 10958 Madison Avenue, Cleveland 2, Ohio 
a handle—no manual adjustments. For complete in- a Western Divisien: 1418 Wilson Ave., Sen Marine 9, Calif. 
th — formation, just fill out coupon below. la Canada: Peacock Bres., Ltd., Montreal 
ptacle Ce ee wee ee eee eee 
— i Please send me free copy of Bulletin 400 ' 
hina § 
mer- [4 SESE ANA gS ae oo ea Se ee ; 
\gita- J y ADDRESS. Se WAG So Rear gas” A 
spray f , pt 
rCUryY PBR 8 peter ttn een nee eee { 
h OXxi- e F-10 CE-103 
wed ‘ ESTABLISHED 1911 
they CHARLES ENGELHARD, INC: @ lal lilac 
sare 850 PASSAIC AVENUE, EAST NEWARK, N. J. 





; Ie ft 
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MICROPOT 


PRECISION TEN-TURN POTENTIOMETER 


H 
f 
ft 


PN & 
ei 
: 
Hl 


: 
i 






CROD 








MM, 
+e, 


LINEARITY 
ACCURACY 20-17 


Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 


WRITE TODAY FOR 
ENGINEERING INFORMATION 


GIBBS DIVISION 


x) 
ee THE GEORGE W. BORG CORPORATION 


DELAVAN®*® WISCONSIN 











SELF - CONTAINED. No 
correction charts, no ac- 
cessories no 
Direct-reading 


ACCURATE 


termination 





and Triple Range’’ also 
have RED Correction Scale 
for determining true spout 
and pouring 
molten iron, steel in the 


PROVED IN USI 


drymen all swear by it 


Write for FREE Catalog No. 80 
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The Accurate Way to 





Measure Extreme 


Temperatures at a ¢lance 





The Simplitied PYRO 


Optical Pyrometer 


up-keep 


Permits 
lose and rapid temp. de- 
even on 
tnule ‘pots, fast-moving 
bjects smallest streams 
Special Foundry Type’’ 


temps of 


open 

LIGHT IN WEIGHT 
Only 3 Ibs. complete 
Handy 


Foun- 


Stock Ranges 1400°I 
to 7500°F 


on other PYRO Pyrometers 


THE PYROMETER INSTRUMENT CO. 


ab. 


Flant and I 
BERGENFIELD 4, NEW JERSEY 


In Canada, Sales and Repair Laboratory 
Dominion Flow Meter Company Limited 


Toronto and Montreal 


also catalogs 


HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 42 years. 


In general use 
for specificaticn 
purposes. Sim- 
ple, sturdy. 
Comparatively 
inexpensive. 


Illustrated 
bulletins 


free 





The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica 2, N. Y. 
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but powdery oxide, readil) 
from the clean mercury bene 
being agitated, mercury is t 
to a receptacle where it is 

sufficient time to allow all oy 
cles to rise to surface; sftel 
filtering, it is ready for us ’ 
physical dusts, oils, or greas 


to the surface, the new o I 
“gold adhesion” filter remo, ‘ 
a few minutes. After treatn mow : 
cury is suitable for use ir 


instruments. Apparatus 
batches up to 25 pounds at 
with a residual contaminati 
than one part per million. It 
inches high, weighs 61 pounds, 
on 115-volt 60-cycle a.c.—Bet))/, 
paratus Co., Front & Depot St 
town, Pa. 

Mention No. 1082 when filling 01 


Miniature Contour Projecto, 

New Miniature Contour Project, 
designed to provide all indust 
the advantages of optical projectio; 
a shape best suited for bencl 
inspection operations. Modifications 
standard unit for special purposes ca 
be made with a minimum of expen 
and inconvenience. Feature is a total). % 
enclosed screen which allows unit t 





used anywhere without interferenc 
from surrounding lighting conditions 
Standard magnifications are 120, 90, 6 
45 and 30. (Values above, below and 
between the standards are available b 
special.) Standard screen size is 6 
square and field of view at any mag) 
fication may be calculated by dividing 
magnification value into 6 in. Standar 
projector is equipped with one blan} 
opaque screen, light source and lan 
house, complete optical system for on 
standard magnification, and operates 
on 115-volt 60-cycle a.c. Other pow 
ratings available. Standard staging fix 
tures and gaging fixtures for specifi 
duty are available—Stocker & Yal 
Marblehead, Mass. 

Mention No. 1083 when filling out card 








Wide-band Chain Amplifier 
New “Model 204 Wide-Band Cha 
Amplifier” is aperiodic, uses a travel- 

ing-wave circuit—a new principle 
amplification; has unusual specifica 
tions of a band width of 200 Mc. and 
a gain of 40 db. With an impedance oif 
200 ohms, and a nominal transmission § 
characteristic of plus-or-minus 1.) 40% 
from 100 ke. to 200 Me., amplifier has 
a substantially linear phase shift; als 
an exceptionally fast rise time, 0.) 
microsecond; therefore is suited for use]q 




































° 
royer toy 


Project, 
lust, 
rojectioy 


ch and | 


fications 
Irpose S¢ 


OT expens g 


isa tota 
5 unit to 








. E 
Perferencdla 
onditions 


20, 90, 6 


W and i: 
ilable but 


> 18 6 
y magni 


dividing 
Standard 
ne blank 


ind lam; 


1 for one 


operates 


4 ogra 
ging fix 
' specific 
& Yal ( 


ut card 
lifier 


1 Cha 
| trave 








“FOR ACCURATE 









| ONLY $759 
This winter 
HIGHER Combustion Efficiency 


Indicate CO. and CO in flue gas from one 
Gow-Mac Thermal Conductivity Cell — 


Type M/K-SS $50.00 
and Type RCC $25.00 


PLUS your sampling line 
PLUS your pyrometer galvanometer 





Write for Bulletin SAV-FU 


INSTRUMENT 
COMPANY 


Exclusive makers of¥ 
EVERTITE CELLS 





Improve Your Product ; 
THROUGH VIBRATION Fatigue Tests 


MODEL 100VA 
CAPACITY 100 Lbs. 
‘ oe Produces Vibrations 
Cet 

ag . ’ Vertically 









: pare can definitely acer- 

tain how good your prod- 
uct is—substantiate construction and design—eliminate ex- 
cessive material—through interpreting tests made on the 
All American Vibration Testing Machine. Eight models for 
handling parts or assemblies from 10 Ibs. to 100 Ibs. in 
weight. Models for vertical and horizontal movement of 
table. Vibration in simple harmonic motion. Standard ma- 
chines produce frequencies of 600 to 3,600 v.p.m., manu- 
ally or automatically controlled. Send for Catalog F. Spe- 








cial machines designed and built to meet your requirements. 









ciple 
pecifica 
Mc. andj 
lance 
ew 
5 dbe 
has 
ft; als 
a 0.007 


fo LSé 








ALL AMERICAN 


Tool & Manufacturing Co. 
1010 W. FULLERTON AVE. CHICAGO 14, ILL. 















It costs no more to 
use the best pyrom- 
eter supplies . . . the 
best are made by 
Brown whose name is 
your assurance of top 
quality in materials, 
workmanship and 
specification. 











Brown Metal Protecting Tubes are available in— 
Carbon Steel e Cast Tron e Chromel T 
e Inconel « Nichrome e Nickel e 
Resisteat © Stainless Steel and 
Wrought Iron e A great variety of 
I.D. and O.D. « Drawn, Cast and 
Drilled e 8 to 20 gauge wire siz. 


Also available in a wide selection of ceramic materials. 
Call in your local Brown engineer for a discussion of 


your pyrometer supplies requirements. It will pay you 
to standardize on Brown. Write for catalog 100-2. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4482 Wayne Ave., Philadelphia 44, Pa. 


Offices in principal cities of the United States, Canada and throughout the world 
Z A 001 
FOR BETTER PROCESSING 
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DELICATE WORK 


REQUIRES A SENSITIVE LATHE 


wT ctale. Tele ly 


denvine JE VIN ro01s 


CARRY THIS TRADEMARK 






When battery 
specifications 
and performance require- 
ments are most exacting, 
engineers insist on 
BURGESS. The 
wide range of uni- 
form, high quality 
dry batteries for 
electronic applica- 
tions is available 
only at Burgess, 
and is the result of 
over thirty years of 
patient dry battery 
research by engi- 
neering experts. 





No. 4FH. Delivers 1'4 
volts for popular indus 
trial applications. 

BURGESS Engineering Service Free 
Burgess Services -Design, Engineering, Production—are 
et your disposal tc provide the battery you need! Send 
for free ** Check Sheet’’ to outline your requirements 


BURGESS BATTERY 


COMPANY ‘iixci 
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produces 


searing spindle 
Collet capacity 


Malcikohaelaasitiel ales 


LOUIS LEVIN & SON, INC. DEPT 
782 E. PICO BLVD., LOS ANGELES 21 








MICO 
ENGRAVER 


Model 253 


A further adaptation of the already 
proven Mico Engraver, Model 252. Will 
perform accurate engraving on panels 
19-inches wide and of unlimited 
length. Accommodates work up to 19- 
inches high. 


Catalog on request 


MICO INSTRUMENT CO. 


86A Trowbridge Street 
Cambridge 38, Mass. 





| 











with pulse and signal generat 
uum tube voltmeters, etc., i: 



















raphy, nuclear. instrumentati "3 
Spencer-Kennedy Laboratori: ] : : 
Dept. I, 186 Massachusetts A ( oe 
bridge 39, Mass. S Pr 

Mention No. 1084 when filling our , bes 


Desk or Bench Magnifier 

New “Magniprox,” a desk maynjt 
with anti-fatigue features, is n 
in a tripod case which rests on d: 








allows freedom of hands, has a 4.5-in 
plano-convex lens, permits use of bot! 
eyes, imparting a_ three-dimensio: 

quality to small objects under observa 
tion. Having no fixed working distanc 
magnifying lens can be used from eitha & 
a standing or a sitting position. Mag-& 
nification is between 1.5 to 2.5 diam- 
eters.—Buhl Optical Co., 1009 Beeel 
Ave., Pittsburgh, 12, Pa. 


Mention No. 1085 when filling out card. 







Audio Sweep Generator 
New Automatic Audio Sweep Gen 
erator has a frequency of 25 to 32,000 
cps. in one continuous range, within 
i? pi ie ae 


cure 





9 A REE AAAS AESOP EN ENO EMME ON IR 











bs 

p 
which the automatic sweep may be ad : 
justed to any spread from 500 to 10,000 7 
cps., or instrument may be operated ‘ 
manually. Wave-form distortion is 
stated to be less than 0.5 percent and |§ 1 





sweep calibration is linear, sweep fre- § 
quency being adjustable from 2 to 1! 
sweeps per second. Panel calibration 1s | 
direct with “Verni-Vicer” dial approx 
17 inches in length.—Clough Brengl 
Co., 6014 Broadway, Chicago 40, /!! 


Mention No. 1086 when filling out car: 










































Here’s News: 


otton swab now used as soldering iron 








A plain everyday cotton swab is all that is required for applying 


rroseal-35 in hermetically sealing glass to glass, glass to metal, etc. 
“4 Cerroseal-35 is an Indium solder ~ adheres directly to clean 
a ie mooth glass, mica and some ceramics. a Rone to the same metals 
one t | Working tem ‘ roximately 260°F. 
ori lh, -— ordinary solders. 8 pe a PProx ely 
Ai ( os) glass. 
E Prominent Maker of Differential Pressure Gages Acclaims Thes 
“ b Advantages of Cerroseal-35 Over Litharge and Glycerine Seai: 
y «al i _ 
1. Does not pull loose under vibration. 
2 \s not dissolved out by various vapors to which subjected 
onifier im use. 
K magni 3. Provides leak-tight joint ready for test immediately after 
ere setting. 
on desk ay iim 4. Dome breakage eliminated. 


5. Less skill required for assembling. 


Why not send for a free sample and instructions? 
Perhaps Cerroseal-35 is YOUR answer. 


Trademark 
Registered 


‘CERRO de PASCO <a Corperation 


u | Dept. 18 » 40 Wall Street - New York 5,N. Y. 


a 4.5-in ; 
se of both 
Mensiona 
r observa 
t distance 
rom eithe 
ion. Mag 
2.5 diam- 
09 Beech, 





4 
: 













put card, 


itor 


pep Gen-E 
to 32,000 
» Within 


CCURATE control of temperature or pH is vital to modern heat treating or chemical 
processing, because only in this way can uniform quality be obtained under 

mass production conditions. 
Potentiometers have made such control possible. and “the heart” of these instruments in 
’ be ad most cases. for over 25 years, has been the Eplab Standard Cell. This cell is a “yardstick” 
for the translation of voltage to temperature. The first commercial cel) of its type, constant 





4 ey research has made it “as standard as sterling”. 

“ : is ' When you buy potentiometers, specify Eplab Standard Cells. 

nt and | THE EPPLEY LABORATORY, INC. 
x re SCIENTIFIC INSTRUMENTS > NEWPORT, 8. 1., U.S. A. 
ition is es 

approx. es: 

are nole 


Mie, BEPLAB Standard Cells 


ear. 


MOELLER 
INDUSTRIAL THERMOMETERS 


..+ Built upon Four Generations of 


GUARANTEED ACCURACY 


@ Engineered to meet the exacting demands 
of modern science and industry. 

@ Designed with the exclusive, patented Moel- 
ler Red Reading Glass for quicker, easier 
reading. 

@ Sturdily constructed to assure years of last- 
ing satisfaction. 

@ Available in 5, 7, 9 and 12 inch cases, with 
fixed or separate socket connections, in 
straight fe es form, with any desired 
scale range. 


For 80 years Moeller Products have set the standard of 
accuracy in the design and manufacture of temperature 
indicating, measuring and recording instruments. Send 
for the new Moeller Catalog, now on the press, and liter- 


ature covering — 
ver, LABORATORY 
AND RECORDING THERMOMETERS 
THERMOSTATS «© HYGRO 
MYDROMETERS PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. > RICHMOND HILL 18.N. Y¥ 


Representatives in Principal Cities 
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PRECISION 
SlaL20 Apparatus 


Pe VM PILE oo 
MMM API ZS 
Re He CE i 
, Ty = 


4 ‘ 
VY : 
Ui, Jit, 


wi precision accuracy and matchless dependability our “glass- 
iiasters” are prepared to fabricate any specific glass apparatus 
requirement for the instrument industry. We are actively engaged in 
the manufacture of scientific glassware, and are equipped to supply 
vour “iailorsiade” needs swiftly, efficiently and at low cost. 


Write Now! 





SAVE TIME 
PREVENT 


COSTLY ERRORS 
with LEGIBLE IDENTIFICATION 
of SWITCHES e VALVES 


e INSTRUMENTS e GUAGES e 
CONTROLS 









GLASS COLOR 
STANDARDS 


Pocket 
Comparator 
No. 605 


Engraved to your exact speci 
Permanent reliability of Hellige Glass fications, these plastic name 
Color Standards, accuracy of color plates are permanent, inex 
comparison, simplicity of technique, and aie oti 
compactness of the apparatus are ex- 
clusive features of Hellige Comparators. 


guaranteed to 
Ou Prompt servic¢ 


reasonable prices 


WRITE FOR BULLETIN No. 602 


HELLIGE 


INCORPORATEDO 
3718 NORTHERN BiVD. LONG ISLAND CITY 1, N.Y. 


WRITE FOR FREE SAMPLES AND 
YOUR COPY OF BULLETIN NO. 14 


INDUSTRIAL 


ald © 8 ee) Oe 
BOX 5005 HOUSTON 12: TEXAS 
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Society for Applied Spectros:.,,, 

The November meeting of the Soci: 
plied Spectroscopy will be held on 7 
Ist at 8:00 p.m. at the Socony-Vac 
ing Center, 638 Park Row, New Y; 
Mr. William L. Dutton, American Cy; 
subject, Semi Quantitative Analys 
by Emission Spectroscopy. 

The December meeting of the Societ 
plied Spectroscopy will be held on 
6th at 8:00 p.m. at the Socony-Vacu 
ing Center, 63 Park Row, New Y 
Technical Chairman, Dr. Nelson Trer 
& Co., Inc.; speaker, Prof. Ralph 
Columbia University; subject, Polariz« 
Spectra. Ropcer W. Lo 


Diffraction Conference 

As announced in our last issue, tt 
Annual Pittsburgh Diffraction Confé 
be held Monday and Tuesday, Nov 
Mellon Institute, Pittsburgh, Pa. 

FINAL DETAIL—Those planning 
are asked to notify Registration Chair: 
sell W. Turner, Metals Research Lab 
Institute of Technology, Pittsburgh 
number of persons in party, also nun 
will attend the dinner Monday ever 
other information write or wire to 
Chairman R. K. Scott, Hall Labs 
Ave., Pittsburgh 22. 


Symposium on Air Pollution 

LOS ANGELES, Calif.—Nation-wicd 
activity in the field of air pollution h: 
to such magnitude that a National Syr 
on Air Pollution, presented by Stanford | 
Institute in cooperation with the Cal 
stitute of Technology, the 
fornia and the University of Southern C; 
will be held at the Huntington Hotel in | 
on November 10 and 11. 

The symposium will bring together 
engineers and other technical personne 
coast to coast in the field of air pollut 


Universit 


Pe oe ee ee ee ee 2 2 ee ee 


— THIS FEATHERWEIGHT WILL 
b 


eee se ee 


THE NEW 


HEXACON 


GANTAM 


ay Weight—5'/, Ounces * Watts— # 
E40 or 60 * Tip Dia.—Both 1/5” and Y,” Tips ! 


E Furnished with Each Iron + Price~ $600 
So light its weight is hardly noticeable. Out 4 
performs any iron of equal size. Hatchet de- 
sign makes it more comfortable and practical 
to use than a pencil iron. No transformer re- 
quired. Write for complete catalog. 





© HEXACON. ELECTRIC CO.} 


' 179 WEST CLAY AVE., ROSELLE PARK, N. / 
ee ee ee 


TECHNICAL SOCIE® [Es 


— 












ARRON oh ERE RENEE 
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Identify by IEN - 8209 If vou write the maker Vv 


IE TES «INACCESSIBILITY | CHACE BIMETAL 





NO PROBLEM 


{ he protected tip per- 
Dmits readings of rough 
‘or smooth surfaces, 


‘stationary or in motion, 


The complete flexibility 
yet firm positioning 
of the thermocouple 
supporting shaft of 
the COLE pyrometer 
makes it simple to 
take surface tempera- 


tures of heretofore in- 


accessible locations. 












“you can be Sure 











‘such as presses, tanks, 
airman Ru pipes or rolls. 
Ae lge ‘the COLE Surface Py- 
to] ometer is fully self- 
- contained. It has no 
attachments and is al- 





_ways ready to use. 





Westinghouse 


CLOSTEMP 
THERMOSTAT 


+e se Write for full 
oF ‘ information. 


COLE INSTRUMENT CO. 


1320 So. Grand Ave., Los Angeles 15, Calif. 


No. 32—Product of 
Westinghouse Electric 
Corporation 
Meadville, Pa. 









DRAFT GAGES 





Chace Thermostatic Bimetal maintains the 
“hairline” control that has sold more than 
3,000,000 Westinghouse thermostats. Typical 
of these is the Clostemp water heater thermo- 
stat shown above. The dependable response 
of Chace Bimetal assures precision control, 
while positive snap action is obtained through 
a pre-stressed shape pressed into the bi- 
metal element. 













MECHANICALLY 
SIMPLE— 


lastingly accurate 


Requirements for the thermal element in the 
Clostemp include high torque and deflection 
rates in a temperature range between 120°F. 


and 170°F., making Chace No. 2400 the ideal 
bimetal for this application. 










The ideal actuating element for your product 
in the fields of temperature response, control 
or indication can be found in one of the many 
bimetals comprising the Chace line. All are 
available in strip form or finished pieces 
fabricated to your specifications. Build maxi- 










The fine accuracy, durability and depend- 










lability and customer satisfaction into 
atts— @ ay mum sa y 5 
” Ting ability of Hays Draft Gages stem from the your product .. . specify dependable Chace 
ps } unique colon leather diaphragm. Remark- Th a ‘ 

00 ctw ermostatic Bimetal for the actuating element. 
7 t ably tough, yet soft and pliable, it with- O ‘ ‘ 7 il b lad 
Out § stands constant flexing, lasts indefinitely, ur engineering department will be glad to 
at de- ‘maintains extreme sensitivity and accuracy and is unaffected assist in selecting the proper bimetal for 






} by sudden overloads. Complete range of sizes for every need. your requirements. 


Write for Bulletin 47-667. 
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Bt: w. M. CHACE co. 
a Manufacturers of Thermostatic Bimetals 


ni Ol MICHIGAN CITY. |NDIANA A 1609 BEARD AVE. + DETROIT 9, MICH. 
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DILLON LPR 


stainless steel 


THERMOMETER 


A eno™s FROM ? 
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Ss 


Ss NS. So 


w 


. Cc . 
PRECISION 


ACCURATE—to 1% of the 


full scale reading. 


PRESSURE - PROOF — will 
withstand better than 
3476 psi. 


EASY TO READ— distinc- 
tive dial makes reading 
easy, even from a dis- 
tance, 


ANTI-CORROSIVE — made 
of finest 18-8 stainless 
steel. 


MOISTURE-PROOF — crystal 
is sealed with double 
gaskets. 


OVERHEAT PROTECTED —bi- 
metallic element has 
ample safety factor. 


RUGGED —a!i metal ex- 
cept for glass. Will 
last for years. 


DIRECT DRIVE—no gears 
or linkage to impede 
movement, 


VARIABLE STEM LENGTH — 
stems from 4" to 42", 
with intermediate 
lengths available. 


DILLON 


PUT IT 
WHERE YOU 


NEED IT— 


Dillon Thermometers are 
built for hardest treat- 
ment—high pressure, 
high temperature — heat 
intensity readings, most 
accurate under any con- 
ditions. 

Screwed into tanks, 
steam lines, boilers, re- 
frigerators — floated in 
open vats—long 
stemmed models for 
reaching into deep bar- 
rels—placed directly into 
molten metal. 

Varying capacities and 
sizes. Write today for de- 
tailed bulletin. 


&a ¢0o0., INC. 


INSTRUMENTS FOR PRECISION TESTING 
Complete catalog sent on request 








City 


W. C. DILLON & CO., INC. 
5410-G W. Harrison S+., Chicago 44, Illinois 


Please send me at once, your FREE Tensile Strength Compu‘er 
and Complete information on the Dillon Thermometer. 


Company 
Individual 
Address 


IT’S FOR YOU... FREE TENSILE STRENGTH 
COMPUTER that tells in seconds the tension 
at which round or rectangular specimens 
will break. Complete information on Dillon 
Thermometer sent along, too. 


Zone State__ 
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Regulation of pH 


Continued from 










For cxample, in air conditioning it has been found 
to split incoming air into two streams, one of whic} 
humidified for subsequent blending with the 
stream, to obtain closer regulation. 

The same principle has been applied successfy 
control by the writer on a number of occasions. This 
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Fig. 61. Illustrating effect of distance-velocity lag in process unit pH 


control. 


is particularly useful in handling strong concentrated rex 
gents which normally require sharp precise valve action not 
ordinarily obtainable with single-valve control installations. 4, 

Fig. 62 is a typical application of this split-flow principle Bi 
to a process wherein concentrated sulphuric acid is used t 
adjust pH of a process stream. Flowmeter FCR-1 regulates ff 
flow of treated liquors to the following process unit. A por 
tion of the untreated stream is diverted to an intermediate 
control tank by LLC-1, where concentrated acid is added by 
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Fig. 62. Application of “split-flow”’ technique to pH regulati t 
chemical process. 
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You'll Always 
Know with a 


GORDON 


me Furnace Atmosphere 
Indicator 





> 


Do you depend upon badly scaled or de- 
orburized work to tell you that some- 
g has happened to your furnace at- 
osphere? And then spoil more work get- 
ing the atmosphere back to where it 
“belongs? 
© A Gordon Furnace Atmosphere Indica- 
Ytor will watch that for you. It makes a con- 
Mtinvous, thorough check of the furnace at- 
[/mosphere, and as soon as it changes, the 
‘change is detected and indicated so that 
quick necessary adjustment can be made. 
Tit works on gas or oil-fired furnaces and 
in protective atmospheres on electric fur- 
naces. 
)) The Gordon Furnace Atmosphere Indi- 
cator works on the principle of the rela- 
tive thermal conductivity of gases. It is so 
simple and easy to use that top results can 
be obtained with shop or non-technical 
25 pw ee Personnel, 
| ~ | Where a continuous record of atmos- 
Sphere readings is required, the indicator 
F)can be co-ordinated with a recorder. 
» You can't afford to be without this in- 
}strument any longer. 


) Price, complete with U-tube 
ond Sample Filter, 110 V, 60¢, *SBDC° 


Write for descriptive bulletin 
for full information. 


Aele}:i je). 
H $< SERVICE: 3: 
: 

" CLAUD S. GORDON CO. 
"| Specialists for 34 years in the Heat-Treating 
and Temperature Control Field 
Dept. 21 3000 S. Wallace St., Chicago 16, Ill. 
Dept. 21 2035 Hamilton Ave., Cleveland 14, O. 
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Only 2.98 helps put new “sell” 
in television advertising 
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Sponsor of television show had to refilm his commercials to meet a new selling 
problem. New films picked up at studio 4 p.M., delivered to TV station 800 
miles away 8:47 P.M. same evening. Air Express cost for 11-lb. carton, $2.98. 
(In undramatic fashion Air Express keeps radio, television or any business rolling.) 


Remember, $2.98 bought a complete 
service in Air Express. Rates include 
door-to-door service and receipt for 
shipment —plus the speed of the world’s 
fastest shipping service. 


Every Scheduled Airline carries Air 
Express. Frequent service—air speeds 
up to 5 miles a minute! Direct by air 
to 1300 cities; fastest air-rail to 22,000 
off-airline offices. Use it regularly! 


Only Air Express gives you all these advantages 


Nationwide pick-up and delivery at no extra cost in principal towns, cities. 


One-carrier responsibility all the way; valuation coverage up to $50 without 
extra charge. And shipments always keep moving. 


Most experience. More than 25 million shipments handled by Air Express. 


Direct by air to 1300 cities, air-rail to 22,000 off-airline offices. 


These advantages make Air Express your best air shipping buy. oul -—_ use it 
ailway Express 


regularly. For fastest shipping action phone Air Express Division, 


Agency. (Many low commodity rates in effect. Investigate.) 
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GETS THERE FIRST 





Rates include special pick-up and delivery 
door to door in principal towns and cities 





AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLIINES oF THE U.S. 
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“TROUBLE FREE” 
4 q 4 ‘ 
EK FREE 


SELF-OPERATING REGULATORS 
and DIAL THERMOMETERS 


Constant Temperature Regulation for 


* HOT WATER TANKS * PASTEURIZERS * PRE-HEATERS 
* STORAGE ROOMS * VATS * PLATING TANKS 
* COOKERS * FEED WATER HEATERS * WATER JACKETS 


Cut your processing costs to a new low with the Trerice Self-Operating 
Regulator. This dependable, experience-proven 
regulator provides trouble-free control . . . 
eliminotes over-heating! Saves you steam, fuel 
ond labor while affording improved "quality 
control” over your product. Your low, initial 
investment in the Trerice Self-Operating Regu- 
lator and its companion piece, the Trerice Dial 
Thermometer, will be repaid many times over 
during their first year of service. 


WRITE DEPT. A-15 FOR BULLETINS 500 AND 1000 
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H. O. TRERICE CO. since 1923 
1420 W. Lefayette Bivd. « Detroit 16, Michigan 
IN CANADA: 170 Ferry Street © Windsor, Ontario 


Bronch Offices in Atlante 
indianapolis « 
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Threaded Bar Stock 


THERMOWELLS 


T-100 — 1” SPT — 3/8” bore for + 14 Gauge Thermocouples. 
T-101 — 1” SPT — 13/64” bore for 4420 Gauge Thermocouples. 
T-102 — 3/4” SPT — 3/8” bore for + 14 Gauge Thermocouples. 





Sizes: 32, 6”, 8”, 10”, 12”, 18", and 24” 
immersion length. Special orders up to 60” 
(T-100, T-102 only) 


Wall thickness: 0.187” (T-100, T-102);0.179” 
(T-101, T-103). Lagging extension available. 
Plug & Chain available. 


T-100 Series Wells can also be adapted for 
use with primary elements other than ther- 
mocouples. 


7 + * 





TRINITY manufactures all types of metal 
protecting wells for the primary detecting 
elements of all types of temperature indicat- 
ing, recording and controlling instruments 
for a wide range of industrial applications. 














SEND FOR your copy of new 
illustrated TRINITY catalog. 


TRINITY EQUIPMENT 


+e wee ee © 1 O 
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1-103 — 3/4” SPT — 13/64” bore for +20 Gouge Thermocouples. 





pHC-1 to adjust intermediate pH to approximats 
second pH controller, pHC-2, regulates feed of the 
iate liquor to a diffuser where it blends with untreat 
to adjust final pH to 7.5. 

Essentially, this process differs little from coi 
practice wherein reagent is diluted to a fixed con 


in a separate storage tank and fed to the process b sing 
regulator which, in this case, would be pHC-2. vee 
some advantages do derive from the method sinc¢ ise 
sentially a two-stage system, and over-all residenc: \o\yy 
can be reduced below the requirements for a single deng 
process. It may also, in some cases, offer a savings | pipin 
and equipment required for reagent storage and ndlir 
in a conventional layout. Reagent supply for the il|.strat 


process consists of parallel-connected carboys moun! ed jy 
rack above the control tank and pressurized slightly with . 
to deliver reagent to the control valve. 

The pH regulators are of the electronic propwrtioy; 
position air-operated type—preferred because of ihe 
fast valve action. The diffuser in this case is nothi: 10n 
than a low-volume tank equipped with baffles and loose pac, 
ing but its use may be limited in other applications by ¢ 
presence of equilibriura lag or slow-acting regulat 4 
large load swings which may require larger retention at t} 
point. Ordinarily, one would expect the best results to « 
rive from proportional-position pH regulators under sud 
conditions, when instrument lags are at a minimum and the 
reaction fast in response to load changes of a process having 
a low reaction period. If the period of the process is hig) 
and response of the regulator is delayed, one might expec 
advantages to result from the use of derivative regulator; 

No fixed rule can be established for the use of the syste 
described above since its dimensions depend on individy; 
process conditions. One principal limitation, however, is th; 
requirement for a special small-capacity primary contro 
valve: The one illustrated was fabricated. from laboratory 
glassware, but commercial valves have since made thei 
appearance on the market and should find wide applicatio 
in general pH control problems. 

(B) 

Fig. 63 is a unique application of the split-flow princip| 
to the successful regulation of a difficult and perplexing con 
trol job. The object of pH contro] here was to remove dis 
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Application of ‘“‘split-flow”’ technique to avoid electrode ing 


Fig. 63. 
crustation in difficult pH control process. 


with sodium carbonate to facilitate recovery of an organig 


product. 

Solubility of calcium in solution follows a very sharp re 
lationship to pH, as indicated in Fig. 64, and requires precis¢ 
regulation at 8.5 pH to obtain maximum precipitation. | 


was not possible to apply electrodes directly to the slurryingy 
vessel because of calcium incrustation which covered theng 


x 


within a short time and desensitized the regulator: A multi'f 


stage process with cascaded regulation became necessa'y. 


The influx feed is divided into two streams, one regulated) 
by LLC-1 and the other by FCR-3. Flow of the main streany 
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OLDERLITE —— 4 


You can do every kind of soldering 
with this new 250 watt Weller Gun. 
reeked, it handles heavy 
work with ease—yet the compact, 
lightweight design makes it equally 
suited for delicate soldering and 
gening into tight spots. 

Pull the trigger switch and you 
solder. Release the trigger, and off 
goes the heat—automatically. No 
wasted time. No wasted current. No 
need to unplug the gun between 
jobs. ‘Over and under’ position of 
terminals provides greater visibility 
with built-in spotlight. Extra 5%” 

h and new RIGID-TIP mean 
real soldering efficiency. 

Chisel-shape RIGID-TIP offers 
more soldering area for faster heat 
transfer, and new design gives brac- 
ing action for heavy jobs. Here you 
get features not found in any other 
soldering tool... advantages that 
save hours and dollars. Your Weller 
Gun pays for itself in a few months. 

er from your distributor or write 
for bulletin direct. 


SOLDERING TIPS—get your copy of 
the new Weller guide to easier, faster 
soldering—20 pages fully illustrated. 
Price 10¢ at your distributor, or or- 
der direct, 


WELLER 
MANUFACTURING COMPANY 


800 PACKER STREET + EASTON, PA. 
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" Predicted on 


SHOWN above on a background of the aberration 
curves with which American Optical Company 
scientists predict lens performance, is a special 
optical system designed for use with an elaborate 


machine tool. 


Many such systems can be economically pro- 
duced using stock optics from Spencer Scientific 
Instruments. Others must be specially designed. 
In either case, our long experience, large staff 
of optical specialists, and extensive manufac- 
turing facilities are the best assurance of satis- 
faction for the manufacturer who has problems 


of an optical nature. 


Write Dept. Of. for details. 


American @ Optical 


COMPANY 
Scientific Instrument Division 
Buffalo 15, New York 


Many aclus ons ( of fie SPENCER « hienlific SIustywmentls 
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is measured by FCR-1 which adjusts the set point. p, 
to regulate COz input as a function of main liquor Th 
LABORATORY VARIABLE SPEED MOTOR ratio is set to overcarbonate to about 8.0 PH in the ' 
bonation chamber. FCR-3 is ratio-flow set by FCR 
2T60: rectifier controlled, variable speed, reversi- uncarbonated liquor to the second stage slurry 
ble, gear head motor, armature shaft 300 to 4000 where it blends with overcarbonated liquor in e) ¥ 
; to increase pH to the critical point of precipitatio, P 
rpm, geared shaft 18-1 reduction, 1/50 h.p., 5 8.5 pH. Slurry settles and is withdrawn at the bot! 
inch pounds torque. 110-120 volts — 60 cycle. 
Ratios of 30-1; 100-1; 300-1 also available. 
RELATIONSHIP OF pH AND DISSOLVED CALCIUM IN A CHEM) 
PROCESS REACTION 
05 
| 
| 4 
o4| g . 
5 g 
5 3 
J 
g | 
z 
ai. 8 
= 
5 
v 
z -——— bicarbonate carbonate ——~- 
VU 
Rectifier and 18-1 motor $47.50 x 
Other ratio motors $51.00 p2 
FOB Baltimore, Md. x 
GERALD K. HELLER COMPANY 
BOX 42, BALTIMORE 23, MARYLAND 
01 LContro. REeacent: NaOH 
ph 
t l J 
7 8 9 i0 
AC ME RECORDING Fig. 64. Effect of pH on solubility of calcium ions in chemical process 
= described in Fig. 63. 
—GRAVITOMETER- clear liquor is decanted and fed to a finishing chamber fom 
final settling. A portion of the finished liquor is recycled t 
This instrument accu- the slurrying tank to provide buffering action. 


One pH controller, pHC-1, measures effluent pH and adf 
justs ratio of FCR-1 and FCR-3 to maintain 8.5 pH at thd 
discharge; a second pH controller, pHC-2, realkalizes th@y® 
finished liquor to 9.5 pH for subsequent processing. Hl 

No unusual precautions were necessary in the operation 
of this process beyond the necessity for periodic cleaning off 
the slurrying chamber with dilute HCl. Electrode maintenanc@ 
ae was not unusual, beyond a daily schedule of rotating thenf 
with spares, more as a precaution against high temperature} 
operation rather than incrustation—which collected only asf 
a thin film in twelve hours’ operation. : 


rately records the 
changing gravity of 
gas and automatically 
corrects for variation 
in barometric pressure 
and temperature 








The instrument does 
not contain rotating 








parts thereby eliminat- The carbonate reaction has inherent buffering character (a 
ing a major source of istics on the bicarbonate side, and buffer index and load var-§§ ¢) 
wear. ations of the mother liquor was low and constant, thu§§ pj 
* presenting no major limitations. It is apparent from Fig. 648 a 

that load must be fairly uniform if precise deliming is tog st 

Sturdy construction and be achieved. This characteristic is critically sharp and neces-fm 4 
simplicity of operation sitates reaction uniformity. " : + 
contribute to accurate To be continued a 
operation with a mini- ci 
mum of maintenance , 
‘ 

S} 

Complete line of Scientific Laboratory Equipment $ 5 OO PRIZE CONTEST | 7 


— Write for Catalog No. 30 B — 
open to Instruments readers | 


THE REFINERY SUPPLY CO. ae 


621 E. 4th ST., TULSA 3, OKLAHOMA See announcement on page 934 a h 
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o the Board of Directors of ISA: 

St. Louis—1949, Philadelphia—i948, 
*hicago—1947, Pittsburgh—1946; these 
are the landmarks in the bright, though 
brief, history of the Instrument Society 
f America. From an initial member- 
ship of approximately 1000, and some 
“ifteen sections, the Society in the short 
space of four years has increased in 
strength to approximately 4000 mem- 
bers, distributed over about fifty sec- 
tions. 

This growth of membership and sec- 
ion roster to the present level, with 
the attendant high level of its technical 
activities, has given ISA a very mature 
status in the world of technical so- 
cieties. Its membership list compares 
well with that of other organizations 
ten times its age; its record of achieve- 
ment is one worthy of the pride of its 
members. Nevertheless, in spite of this 
justifiable feeling of pride in the So- 
ciety’s accomplishment, we are all mind- 


‘ful of the continued need to adjust the 


structural basis of the Society, as well 
as its program of activities, to coincide 
with the clearer pattern that develops 
with the achievement of maturity. This 
is generally true of young organiza- 
tions, and especially true of ISA. Ac- 
cordingly, the past two years, particu- 
larly, have been devoted not only to a 
stimulation but also to a clarification of 
activities, streamlining of organization, 
and re-evaluation of the goals toward 
which we are progressing. 

Last year, under the presidency of 
Paul G. Exline and with the support of 


5a vigorous Executive Committee, the 


arrangement of the ISA structure into 
three important divisions, each under 
the administrative supervision of a vice- 


» president, was initiated. These were the 


(a) Membership Relations Division, (b) 
Operating Division, and (c) Technical 
Division. Their setup has represented 
a marked improvement in the functional 
structure of the Society. Under these 
administrative divisions, headed this 
ear by vice-presidents J. B. Mc- 
ahon, F. H. Trapnell, and A. O. Beck- 
man, respectively, the work of the So- 
ciety has gone forward with a very 
active stimulus. The different Standing 
Committees of the Society, headed by a 
splendid group of persevering chairmen, 
have functioned within the structure of 
the above-cited Divisions. Special com- 
mittees, other than Standing Commit- 
tees just noted, are assigned to the 
supervision of the First Vice-president. 
hey comprise the Committee on Ex- 
hibit Policy on Abstracting Service, and 
on Society Structure and Planning, and 
have in the past vear been under the 
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President’s Report 
to the Board of Directors 


administrative supervision of First 
Vice-president Frost. 

Your Executive Committee has been 
composed of your President; Vice-presi- 
dents H. C. Frost, J. B. McMahon, F. 
H. Trapnell, and A. O. Beckman; Sec- 
retary Richard Rimbach, Treasurer H. 
E. Ferguson, L. H. Allen, Jr., H. H. 
Barnum, and Past-president P. G. Ex- 
line. This administrative committee, 
whose work your President is privileged 
to report, has truly been an able, dili- 
gent, and most cooperative group. It 
has held five meetings during the year 
in different locations of the country, 
with a formal quorum in attendance 
each time, despite the many miles its 
members have had to travel, be it noted, 
at their own expense; Philadelphia, 
September 16; New York, December 
1 and 2; Chicago, March 6; Toronto, 
May 13; and Pittsburgh, July 16 and 
17. In addition to these scheduled meet- 
ings, there has been extensive communi- 
cation, by mail and telephone, between 
the members of the Executive Commit- 
tee throughout the entire period, to 
carry on the interim affairs. 

Annual Business Meeting of Society 

Specifically to be called to the atten- 
tion of the Board of Directors, as well 
as of the membership at large, is the 
scheduled Business Meeting of the So- 
ciety on Monday, September 12, at 
which the membership will have an op- 
portunity to meet the Officers and the 
members of the Board of Directors, and 
at which different committee reports 
will be presented. 

Society Activities 

The different Standing Committees, 
headed by a splendid group of chair- 
men and comprising actively interested 
personnel, have carried on with credit- 
able result. Their work has been re- 
ported on so fully at the Semi-annual 
meeting in Toronto and their reports 
included in the Minutes of that meeting, 
that they need not be reported on in 
detail in this report. Specifically to be 
noted is the achievement of the Tech- 
nical Division, as reflected in the pro- 
gram of technical papers included at 
this year’s Conference; the composite 
program has of course been put togeth- 
er by the Meetings Committee, with E. 
R. Grace, Chairman. 

It should be emphasized at this point 
that continuity in Committee setup is 
extremely desirable so that our ac- 
tivities do not lose their momentum in 
the transition from one year’s regime to 
another. 

At the Annual Business Meeting of 
the Society on Septemmber 12, noted 


nmnaar 


No. 10 


New Officers 

R. J. S. Pigott, Chief Engineer, Gulf Research 
and Development Company, was elected President 
of the Instrument Society of America at the meet- 
ing of the Board of Directors of the Society, on 

September 10th. 
Pigott is responsible for 
known developments, such as the marsh buggy 
for geophysical explora- 
device for 


a number of widely- 


tions, a new 
measuring wall pressure of 
piston rings, and the effect 
altitude 
airplanes. Mr 


of air in oil on 
sealing of 
Pigott has wide experience 
in several industries: re- 
built both plants of N. Y. 
Interboro Transit 
and plants 
in east and middle west; 
Pressure Steam Engineer, 
Columbia University; in 
charge of power, Reming- 
ington Arms; Superintend- 
ent, 
Works Manager, Crosby Steam Gage and Valve 
Chief Engineer, Stevens and Wood, and Public 
Service Production Company of New Jersey. 
Pigott was Chairman of the ASME Special Re- 


Rapid 


electric power 





Bridgeport Brass; 


search Committee on Fluid Meters (1916-46): 
Member Main Power Test Codes Committee 
(1918-1946) ; Vice-President, ASME (1988); 
President SAE (1949); President, American So- 
ciety for Measurement and Control (1941-45) 
and Chairman of Pittsburgh Meeting on April 
28, 1945 at which the organization of the In- 


strument Society was consummated. 

The Board of Directors also elected two new 
Vice Presidents to the offices left vacant by the 
retiring Vice Presidents H. C. Frost and F. H. 
Trapnell. Mr. Nelson Gildersleeve, 1948 and ‘49 
Sections and Membership Committee Chairman, 
will supervise Section and Membership Relations. 
Gildersleeve is with the General Electric 
pany at West Lynn, Massachusetts, 
member of the Boston Section ISA, 

Mr. Porter Hart, well known for his active 
work in the Society, Chairman of the Instrumen- 
tation for Production and 
prominent member of the Houston Section, was 
elected as Vice President supervising the Oper- 
ating Division. 

Vice-President J. B. McMahon was elected First 
Vice President. 


Com- 
and is a 


Processes Committee 


St. Louis River Excursion 

The river excursion on the S. S. Admiral, held 
on the Wednesday evening of Show week, was 
attended by over 1200 members and guests. Fol- 
lowing the short formal program which included 
the introduction of Society officers, the presenta- 
tion of charters to new ISA Sections and a talk 
by a local humorist, members and guests enjoyed 
themselves on the dance floor of the 
Admiral. Drawings prizes during the 
orchestral intervals special entertain- 
ment. 


spacious 
for free 
provided 


above, a summary of different commit- 
tee activities under their supervision 
will be presented by each of the Vice- 
presidents, and the Minutes of that 
meeting will further constitute a 
permanent record of the year’s pro- 
gress. 

It is of particular interest to discuss 
some of the special items that have oc- 
cupied the attention of the Executive 
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take 4 program covering gen- 
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Committee during the year of ISA ac- 


tivity. Because of their nature, some of 


these items are covered in fuller detail 
than others. 
Budget 

One particular item that prominently 
affects the operation of every organiza- 
tion is that of Finances, involving both 
the elements of Accounting and Budget- 
ing. Development here has been carried 
forward toward a very desirable goal: 
an improved system of accounting is 
now being installed under the direction 
of a qualified accountant so that at all 
times the Society’s financial condition 
may readily be ascertained. The corol- 
lary process of budgeting by the Fi- 
nance Committee may thus take place 
with full knowledge of the actual year’s 
expenditures as compared with the pre- 
viously authorized budget provisions. 
The Society is fortunate in having a 
very able Finance Committee, under the 
chairmanship of George R. Feeley. The 
1950 Budget, included in this Report as 
Appendix A, is to be studied with in- 
terest. Though our financial condition 
is relatively satisfactory now, still how- 
ever, it is essential to consider it from 
the long-range viewpoint. Thus this con- 
stitutes one of the problems to be con- 
sidered by the Society Structure and 
Planning Committee. 


Revision of the Constitution 

The Constitution Committee has been 
headed by Earl C. Rieger as chairman. 
For more than a year, this Committee 
has labored assiduously on the details of 
this all-important document so as to 
clarify and coordinate its provisions, and 
to revise it in accordance with the goals 
of the Society. The Committee has done 
an excellent and painstaking job, com- 
pleting each assignment expeditiously. 
Continuous discussions have been car- 
ried on between this Committee and the 
Executive Committee with now only a 
few last-minute details remaining to be 
settled; it is expected that the docu- 
ment will be readied for final action by 
the Executive Committee at its Decem- 
ber 1949 meeting, for membership ac- 
tion shortly thereafter. 


Section and Membership Relations 


Activity here, under the Sections and 
Membership Relations Committee head- 
ed by Nelson Gildersleeve, has func- 
tioned on a very high level. Particularly 
to be noted is Bulletin No. 2, of this 
Committee, which summarizes impor- 
tant items in the operation of a Section, 
helpful in maintaining members’ inter- 
est. The Committee has prepared a 
membership kit for new sections, and 
has made a review of Society literature 
and procedures affecting the Sections 
and the individual members. It has aptly 
been pointed out by the Committee 
that each Director should consider it his 
duty to discuss national ISA affairs 
with his Section, to keep the member- 
ship aware of all that is going on. It 
is felt that few of our members realize 
the extent of the national activities, 
hence quite often wonder about the 

urpose of a national organization. 

hrough the meetings of the Board of 
Directors, and interim reports sent to 
the Directors from time to time, mem- 
bers of the Board are kept informed 
of the national activities. The general 
morale of the membership can be kept 
on a high level if the individual Di- 
rectors will take it upon themselves to 
_ this information along to their 
ection membership. 
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1950 Budget, Revised from Finance 
Committee Report Dated 7-12-49 


Budget Summary 


Item Expenses Income 
Membership Activities ....$14,350.00 $22,400.00 
Meeting Activities ........ 12,900.00 5,500.00 
Shows & Exhibits ......... 24,100.00 45,000.00 
National Headquarters .... 13,275.00 


Administrative Activities .. 3,000.00 1,290.00 


$67,625.90 $74,100.00 


**Contingency Fund 3,325.00 


Less Expenses: 


70,950.00 


Anticipated increase in Surplus Acct.. .$ 3,150.00 

***This budget is based on the best data avail- 
able at the present time; however, it is not con- 
sidered by the Committee to be sufficiently ac- 
curate to permit budgeting to exact amounts in 
many instances. The contingency fund of 
$3,325.00 has been provided subject to distribu- 
tion by authority of the Executive Committee. It 
is recommended that this contingency fund be 
used sparingly, and be applied to inadequately 
budgeted items only. 

Detailed Budget 

i—Membership Activities: 
Expenses: 


No. Description Amount 
102 Maintenance of membership rec- 
ords (stencils, listings, cards, 
billheads, etc.). .........-..+..$8 450.00 
108 Membership promotion of gen- 


eral nature (printing, ads, book- 


lets, etc.) 2,500.00 


*104. Membership promotion of spe- 
cific nature (services to Sec- 
tions, persons, etc.) ............ 400.00 
105 Subscriptions to Instrumenis 
oh vn ab wanes the} .... 6,000.00 
*“*107 Purchase of Insignia (for re- 
IR ae ee et ree 2,000.00 
120 Technical material to members 
(Recommended Practices re- 
leases, binders, Procecdings, 
A eek. iss cht kid viv oss ... 8,000.00 
Total expenses ..............$14,850.00 
Revenue: 
201 Membership Dues 
(4,000 at $5.00)...............$20,000.00 
*204 Payments for services to Sec- 
ST Mee E Mires sida aes scab egas vi 400.00 
**207 Sales of insignia .............. 2,000.00 
Total revenue eer rer eo F 
NOTE: We estimate a net in- 
come from Membership activ- 
RS SN re One Pe eee $ 8,050.00 
*) **) —Self-sustaining items. 
2—-Meetings & Conferences: 
Expenses: 
No. Description Amount 
300 Promotional matters and notices 
(printing, mailing, etc.)....... $ 1,500.00 
301 Registration materials & cost 
(badges, tickets, etc.) .......... 300.00 

302 Program preparation & print- 

DE i edb As de Se Foun OA Owe ¢0 1,000.00 

3803 Program mailing & distribu- 

eR EE yore Fee 600.00 

304 Rental of meeting halls or 

eR oak, abcde vi iekawe i 1,000.00 
305 Meeting Accessories ........... 1,500.00 
*309 Preparation of preprints of 
Technical Papers ............. 2,000.00 
346 Expenses of National Office 
Staff (46 of allowance—balance 
charged to Exhibit)........... 1,800.00 

347 Travel allowances for speakers. 200.00 
**348 Lunch & Dinner (Banquet) Ex- 

EE  vcguediedls 0 cawin downs 8,000.00 
rrr eres $12,900.00 
Revenue: 

400 Registration Fees ............. $ 500.00 
*409 Sale of Technical Preprints.... 2,000.00 
**448 Sale of Lunch & Dinner Tickets 3,000.00 

ee MPN ib i icciiade tens: $ 5,500.00 
NOTE: We estimate a net cost 
from activities related to meet- 
ings and conferences of........ $ 7,400.00 
*) **)—Self-sustaining items. 
8—National Exhibits & Shows: 
Expenses: 

No. Description Amount 

502 Public Relations & Advertising.$ 1,500.00 

506 Cost of Services related to Ex- 

hibit Space (Service Contract- 
rr en: WD 05s ino i ¥6 4 oa 5,600.00 

509 Printing Space Contracts, Pro- 

ES GS OE Te Pe ree eee 3,500.00 

510 Registration material, cards, 

eee ee ek 500.00 

511 Registration labor ............ 500.00 

514 Show Management Salaries.... 7,400.00 

515 Expenses of Show Manager & 

Staff (4% of allowance—balance 
charged to Meetings & Confer- 
MOE. oth Cheeks bss vekbcee dhe 1,800.00 

519 Attendance Analysis (question- 

naires, surveys, reports, etc.).. 2,000.00 

597 Insurance protection, ete....... 300.00 


599 Miscellaneous 
Total Expenses ... 
Revenue: 

605 Sale of Exhibit Space 
(18,000 sq. ft. @ $2.50/sq. ft. 
NOTE: We estimate a net 
come from Exhibits & Show 
SO Ee estas 

4— National Headquarters: 
Expenses: 
No. 

701 Office 


Description 
Rent 


703 Office Equipment TF 
704 Stationery & Supplies... 
705 Postage, mailing, etc.. 
706 Telephone & Telegrams 
712 Non-executive Salaries 
714 Insurance Coverage ... 
17 Personnel Bond . 
J 


9% Miscellaneous 


Total Expense ......... 


5—-Administration & Executive Activiti: 
Expenses: 
No. Description 
903 Editorial Work for I.S.A. Jow 
ee 
951 Expenses of Employment Com 
DONE k buck Acie wee es os « : 
952 Expenses of Nominating Com 
ca bara he eS 6 6 ade s <0 
953 Expenses of Recommended 


Practices Committee 


954 Expenses of Sections & Member- 
ship Committee ............. 
960 Expenses of President's Office 
970 Expenses of Vice-Pres. Office. . 
980 Expenses of Treasurer’s Office. 
990 Legal Expenses .......... “3 
991 Auditing Expenses .......... 


Total Expenses 

Revenue: 

*10038 Payments by Instruments Pub- 
lishing Company for I.S.A. 
OS ape Se $ 1,200.¢ 
NOTE: We estimate a net cost 
from Administrative & Execu- 
a |. are 

*Self-sustaining items. 


$ 1.800.0 


National Defense Affairs 

Our interest in public matters within 
this catagory is obvious. One of the 
items on which ISA can be of national! 
service is to assist the United States 
Employment Service in the establish- 
ment of man-power _ specifications 
through job description. Ultimately a 
questionnaire on this subject will be is- 
sued by USES; Ralph Goetzenberger, 
Chairman of our National Defense Com- 
mittee, has urged that our membership 
send all information of this kind to his 
Committee. 


Recommended Practices 


The sustained activity of the Recom 
mended Practices Committee during the 
past year, under the chairmanship of 
J. G. Kerley, may well excite the ad- 
miration and pride of the Society, for in 
this work ISA will receive recognition 
for its contribution to the progress of 
instrumentation. The agenda for the 
Toronto meeting of this important com- 
mittee, by way of example, covered 
twelve different items of Practice on 
which sub-committees are at work, in- 
cluding Flow Plan Symbols, which wil! 
be reported on at the Annual Business 
Meeting on September 12. 


Nominating Procedure 


During the year, though off to a be- 
lated start, the Nominating Committee 
composed of representatives of different 
regional areas, in accordance with the 
desire of the Board of Directors as ex- 
pressed at the 1948 Philadelphia meet- 








} 


Oram cer ee PALIN eMC 


ing, was duly constituted and operated | 


under the chairmanship of Ralph D. 
Webb. In accordance with our new plan. 
this committee reported at the Toronto 
meeting, its report being accepted and 
the committee duly discharged. 

To insure prompt constitution of the 











*tiviti 


Jour- 
Com. 
an. 
nded 
be: \ 
ce. 0) 


fice. 100.( 


400.0) 


100,( 


-> 3.0004 


,00.{ 


1,800.0 


irs 


ers within 
1e of the 


fF national] 
ed States 
establish- 
‘fications 
mately 4 
vill be js- 
enberger, 
nse Com- 
mbership 
nd to his 


’ 
. Recom- 
iring the 
nship of 
the ad- 
y, for in 
og nition 
yress of 
for the 
nt com- 
covered 
‘tice on 
ork, in- 
ich will 
usiness 


0 a be- 
imittee 
fferent 
ith the 
as ex- 
meet- 
erated 
ph D. 
y plan, 
oronto 
d and — 


of the 





‘minating Committee for the ensuing 
it is Sianned to have the different 
reas of ISA designate their choice for 
»mmittee membership before adjourn- 
ent of the Board of Directors meeting 
n September 10. 

It is noted, incidentally, that a change 
» date of accession to office is proposed, 
.e new set of officers to take over on 
anuary 1 for the year to December 31. 
e thought here is that such procedure 
‘ould give the newly elected officers a 
riod of about three months, after the 
eptember election, to formulate their 
ans for their ensuing administration, 
hus to improve the Society operation 
rom the viewpoint of Standing Com- 
ittee appointment—the backbone of 
ociety development. 


Publication Policy 

After a careful study, the Executive 
Committee has recognized that the en- 
ire matter of Journal publication must 
ow be carefully reviewed in. all its 
phases. For this purpose a special com- 
ittee on Journal Publication is to be 
appointed, and for this, L. H. Allen has 
laccepted the post of chairman. At the 
uly Executive Committee meeting, the 
jesire of Editor Hildenbrand to be re- 
ieved of this post, after some eighteen 
months of faithful service, was recog- 
nized, and his resignation accepted. 




























{ National Secretariat 
) Despite the urgency of the question 
of setting up a permanent secretariat 
with adequate management personnel, 
the National Secretariat Committee un- 
der chairmanship of F. H. Trapnell, 
though working on _ the _ problem 
throughout the year, has not yet been 
able to make its final recommendation. 
This has been partly because the finan- 
cial status of the Society has not been 
entirely clear. However, this situation, 
as noted previously, is now rapidly be- 
ing clarified by the development of our 
accounting procedures. In addition, the 
question of policy with respect to Jour- 
nal publication enters the picture. The 
Committee has expressed the hope that 
the problem of the national secretariat 
may be resolved before the end of this 
year. 
Exhibit Policy 

At the meeting of the Board in Phila- 
delphia last year, there was a lengthy 
discussion of a proposal, emanating 
from a group representing most of the 
exhibitors in our annual exhibit, that 
exhibits in the future to be held on a 
bi-annual basis. It was brought out, on 
one hand, that our membership receives 
considerable benefit from the annual 
Exhibit, and on the other hand, that the 
exhibitors feel the program of annual 
exhibits represents an_ increasingly 
heavy financial problem to them. It was 
requested that the subject be further 
reviewed, so that the Directors could 
take some policy action at a later meet- 
ing. Accordingly, your President ap- 
pointed a Special Committee on Exhibit 
Policy to study this knotty problem, 
under the chairmanship of Ralph R. 
Bateher, and under the supervision of 
Vice-president Frost. 


During the year the Committee has 
worked diligently to arrive at some sat- 
isfaetory solution. which could be mu- 
tually agreeable to both the exhibitors 
and the membership. Many long-range 
policies are involved. The exhibitors 








have seen their costs rising annually as 
a result of participation in larger and 
larger exhibits. They have seen the So- 
ciety select locations for these exhibits 
which include, on one hand, areas in 
which large user concentration might be 
expected, and on the other hand, such 
areas where there might be some ques- 
tion whether the user concentration 
would be large enough to justify their 
costs. They anticipate an era of lower 
business activity, in which it may be 
necessary to curtail their advertising 
expense. In addition to‘the above, they 
are concerned about certain minor prob- 
lems involved in the conduct of the Ex- 
hibit; these, however, should not be 
difficult to resolve once a decision is 
reached on the major issues. Through- 
out many hours spent in attempting a 
solution, the exhibitors have displayed 
a fine spirit of cooperation. 

It is obvious that each year, running 
parallel with the Annual Conference, 
the Exhibit has provided a focal point 
for the activities of the Society. The two 
simultaneous activities give members 
and non-members an opportunity to 
participate in a week of intensive activ- 
ity during which many new ideas are 
obtained and many old problems are 
brought closer to solution. Among the 
members, the feeling persists that the 
Exhibit materially increases the bene- 
fits of ISA to its members. Also, were 
the Exhibit held bi-annually, it would 
take at least twice as long before it 
would return to a particular area. This 
is of considerable importance to those 
members who do not have the opportun- 
ity to travel great distances to other 
areas. Finally, of specific interest to the 
Society is the fact that its yearly in- 
come has been appreciably augmented 
as a result of the annual shows. 

The Committee was unable to resolve 
these problems and to agree on a satis- 
factory policy which could be submit- 
ted to the Board of Directors. The Com- 
mittee had recommended that a new 
standing committee be formed, com- 
prised of personnel from both the ex- 
hibitor’s and the users’ groups, and 
that this committee be permitted broad 
authority in setting future authority for 
the Exhibit. Since this proposal did not 
allow the Directors to take action on a 
policy which would define the duties and 
responsibilities of the standing com- 
mittee, it was considered unacceptable 
by your Executive Committee: i.e., the 
standing committee would be making, 
rather than administering policy. At its 
last meeting, the Executive Committee 
acknowledged, with grateful thanks, the 
receipt of the special committee’s re- 
port, and relieved it of further respon- 
sibility in the study of the problem. At 
the same time, the Executive Committee 
agreed to assign this problem of policy 
to the Committee on Society Structure 
and Planning for early consideration; it 
further recognized, since the Exhibit 
runs simultaneounsly with the Annual 
Conference, that the supervision of the 
Exhibit from the general Society view- 
point (as distinguished from the busi- 
ness management viewpoint) fell with- 
in the province of the Meetings Com- 
mittee, and should so be definitely ident- 
ified. 


Abstracting Service 


At numerous times in the past, mem- 
bers have requested that the Society 


under take a program covering gen- 
eral distribution of abstracts of tech- 
nical articles appearing in different 
publications representative of our many 
fields of interest. The Executive Com- 
mittee took this problem under advise- 
ment, and requested the First Vice- 
president to explore the possibilities 
as well as the problems of such a pro- 
gram. Sufficient interest was indi- 
cated, in a preliminary survey, to 
justify further investigation by a com- 
mittee, charged with eventual recom- 
mendations for action by the Board of 
Directors. The executive Committee 
authorized the formation of the Ab- 
stracting Service Committee, and sub- 
sequently George F. Gardner ac- 
cepted its chairmanship; the work is 
now under way. 


Society Structure and Planning 

During the year 1947-1948, the Ex- 
ecutive Committee recognized that the 
administration of Society activities was 
not organized in a manner to permit 
effective functioning by the officers and 
by the various committees of the So- 
ciety. As a result, the formation of ad- 
ministrative Division was recommend- 
ed; this arrangement is now in effect 
with beneficial results. Even though, in 
developing this organizational pattern 
for efficient administration, considerable 
effort had been expended, it was soon 
recognized that long-term considera- 
tion of the Society’s needs might indi- 
cate further changes not only in the 
organizational pattern but also in So- 
ciety policies. 

So that a separate group could care- 
fully consider problems related to the 
Society’s growth as well as such others 
dealing with long-range policies, the 
Executive Committee authorized the 
formation of a Committee on Society 
Structure and Planning. This Commit- 
tee is now to be set up as a Standing 
Committee of the Society through ac- 
tion of the Board of Directors. A. H. 
Shafer, long identified with the de- 
velopment of the Society, has accepted 
the chairmanship. It is considered of 
particular importance that members of 
this Committee have broad experience 
and high standing in the industry to 
properly strengthen their activity. | 

At its last meeting, the Executive 
Committee assigned certain specific 
problems to this committee for consid- 
eration. These include: 

(a) Possibility of increasing Society 
income, in addition to assuring financial 
stability under conditions of reduced 
business activity. 


(b) Consideration of question of 
Company members for the Society, 
either instrument manufacturers or 


users, or both. 

(c) Study, with recommendations, of 
general Exhibit policy, taking into con- 
sideration the frequency, locations, 
types of exhibits, as well as adminis- 
tration of exhibit policy. 

(d) Review of the entire Society 
structure with regard to present Stand- 
ing Committees, the completeness and 
suitability of the definitions of duties 
for these committees, as well as their 
allocation to the proper administrative 
Division. 

(e) Executive Committee to study 
Nominating Procedure. 

It is not expected that this committee 
will resolve its assigned and implied 
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problems hurriedly, but rather that it ers, too many to name individually, for this produces—through all 

will proceed with thoughtful delibera- their efforts to insure the success of year has been one of sustaine. 

tion. ISA during the past year. Through their tion to him. May such inspirat 
In conclusion, the President wishes to fine spirit of cooperation, their unselfish lot of each and every memb: 

pay grateful and personal tribute to his contribution of time and effort, their years to come! 

colleagues on the Executive Committee, fostering of strength and development CARL F. kK 

and to all! of his other Society co-work- in ISA for the mutual stimulation that President. 





Views of the Clinic. Instructors were furnished by American Meter Company, Bailey Meter Com- 
pany, Bristol Company, Foxboro Company, Gow-Mac Instrument Company, Leeds & Northrup Com- 
pany, Manning, “Maxwell & Moore, Inc., Republic Flow Meters Company, Taylor Instrument 
Companies, Wheelco Instruments Company. 





Flashbacks of ISA 
St. Louis Meeting 


by Susany 


(Below) Some of those in this group 
on the S. 8. Admiral are Dr. and Mrs. 
Munch, Seeretary and Mrs. Rimbach, 
Mr. Rolfing the feature speaker and 
standing left to right are Sam Prince, eB . om 
Al Shafer, Reg Pigott and Ed Fiske. ; = ba 3 é ; <i (Atthe right) Jim and 
va . i : Mrs. Mozley with two of 
his Clinie students anid 
their dates. 





(Above) Dancing to the S. S. Ad- 
miral band. 


Page 960 — Instruments — Vol. 22 























Erecting the sign at the 
ntrance to the St. Louis 
Auditorium on Wednesday 
yefore the Meeting. 


Exhibit Floor Manager 
Cy Goldeamp giving last 
minute instructions to 
Misses Kiger and Jarrett 
of the National Office 
staff. 


Secretary Rimbach discussing final arrangements with 
Statler Sales Manager Jack Wilder and his assistant Tom 
McAlvey. 


The Annual Business Meeting at which President Kayan The Board of Directors’ Meeting on Saturday, September 
presided. 10 at the Jefferson Hotel. 








Mere: egg,” 8 de® 
: ee : 


, ee 


The speakers’ breakfast meeting on Monday morning. 


The meeting on the S. S. Admiral being addressed by 
Mr. Rolfing, President of Excavations and Holes, Inc. 
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Report of National Treasurer 


In March 1949, the Society engaged 
Mr. J. A. Hollingsworth, a Certified 
Public Accountant of Pittsburgh, Penn- 
sylvania, to 

(a) review the accounting and book- 
keeping that had been performed by the 
Secretary and Treasurer during past 
years; 

(b) assist in the establishment of a 
modern system of accounting and bud- 
get control at Headquarters; and 

(c) provide a certified statement of 
the Society’s financial condition. 

In August 1949, Mr. Hollingsworth 
reported that during the first three 
years of its formal existence, the re- 


ceipts by the Society were as follows: 
1946 1947 1948 
200—-Membership 


Dues & 

Payments . .$8,281.43 $21,477.95 $29,355.52 
400-—-Meetings and 

Conferences 4,104.00 6,307.78 
600— National 

Exhibits 42,407.1lla@ 52,888.14 
1600—Administra- 

COND dasiesss 136.67 1,380.13 911.14 

rE $8,418.10 $69,369.19 $89,413.13 


(a, includes $8,342.11 net from Pittsburgh 
Exhibit, 1946) 

The expenditures during that period 

were reported to have been as follows: 


1946 1947 1948 

100--Membership 

Activities 

Dues Distbn $2,904.12 $19,703.34 $26,011.14 
300— Meetings & 

Confer- 

er 145.00 10,701.70 11,806.58 
560—-Exhibits 125.00 15,425.21 22,474.97 
760— National 

Headquarters 933.69 7,529.06 10,587.01 
90 Administra- 

nna rei $30.31 8,011.19 6,263.15 

Totals ..... $4,438.12 $56,370.50 $77,092.85 

Surpluses . .$3,979.98 $12,998.69 $12,320.28 


On December 31, 1948, the Society’s 
account in the Live Stock National 
Bank of Chicago contained $27,893.15 
and in the Bank of Nova Scotia, Tor- 
onto, $1,521.00. The sum of these de- 
posits, $29,414.15, corresponded to the 
total of the surpluses for the three 
years, $29,298.95. 

In the period January 1 to July 31, 
1949, the Society received and expended 
the following amounts: 





Income Expense 
100- 200 Membership 
Activities ....... 


300- 400 Meetings & 


-$20,902.42 $18,155.29 


Conferences .. 964.57 751.24 
500- 600 Exhibits ..... 50,119.20 8,451.68 
700- 800 Headquarters 19.14 11,478.55 
900-1000 Administration 571.99 2,940.87 
Totals .... .$72,577.32 $36,777. 63 


The surplus of the first seven months 


of 1949 was $35,799.69—which, add- 
ed to the surplus of $29,298.95 from 
previous years, indicated gross assets, 
as of July 31, 1949, of $65,098.64. De- 
posits to the credit of the Society in var- 
ious banks at the end of July were re- 


ported to be as follows: 

ave Stock National Bank, Chicago. .. .$15,689.24 
1,521.00 
19,795.76 


Bank of Nova Scotia, Toronto......... 
West End Bank, Pittsburgh........... 
Farmers Deposit National Bank, 


ey. 28,201.34 


Total $65,207.34 

Against these cash assets, there were 
liabilities for taxes, the St. Louis Ex- 
hibit, uncashed vouchers, etc., totalling 
$46,776.22—-so that on July 31, 1949, the 
Society had a surplus available for fu- 
ture needs, of $18,431.12. Therefore, in 
fulfillment of actions by the Board of 
Directors in meetings of September 
1947 and 1948, in August the Treasurer 
and Secretary undertook the purchase, 
in the name of the Society, of two 
$5,000 U. S. Government Bonds. 

With the establishment during April 
and May of a comprehensive budgeting 
and accounting system at Society Head- 
quarters, there has been a gradual 
transfer of the Society’s funds from a 
Chicago bank to two Pittsburgh banks 
—effected by paying all expenses from 
the Chicago account, and making all 
deposits in the West End Bank, and the 
Farmers Deposit National Bank of 
Pittsburgh. 

In the past it has been our practice 
to avoid any distinction between the 
revenue derived from annual exhibits 
and conferences, and that derived from 
membership dues, sales of technical 
papers, etc.—because both were vitally 
necessary to the solvency of the Society. 
In July the Society was formally recog- 
nized as a non-profit organization by 
the Treasury Department. Therefore, in 
the future it will be practical to use 
two bank accounts to differentiate be- 
tween membership and non-membership 
revenues. - 

The Society should feel greatly in- 
debted to the Budget and Finance Com- 
mittee (specifically Messrs. George 
Feeley and Al Shafer), and to the Na- 
tional Secretary Richard Rimbach and 
his assistant John J. McCaffrey, for the 
excellent work they have done in im- 
proving and stabilizing the budgeting 
and accounting procedures of the organ- 
ization. HuGH E. FERGUSON 

National Treasurer. 


Report of Executive Secretary 


Due to the shortage of help in the 
National Office it was not possible for 
the Secretary to prepare a complete re- 
port on the National Office activities for 
the Board of Directors Meeting. 

A number of changes have taken 
place in the National Office since the 

hiladelphia Meeting. At that time the 
office personnel consisted of Misses Jar- 
rett and Cummins. Miss Cummins left 
shortly thereafter, but no replacement 
was made until the employment of Mr. 
John McCaffery in late December. 
Shortly after the new year, Miss Kiger 
was employed. 

The new address of the National Of- 
fice is 921 Ridge Avenue, Pittsburgh. 
Members are invited to visit the Na- 
tional Office if they should be in Pitts- 
burgh. 
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Membership and New Sections 
The membership of the Society has 
increased as shown below: 


Section SM Total 
fe Cae "2 43 
SE Biss Cake ewe 59 59 
SSSA ee ae 1 20 
Baltimore HERE 65 3 1 69 
Ea 86 86 
Ee 164 164 
Central Illinois .... 29 1 30 
Central Indiana ..... 18 58 2 78 
Charleston .......... 69 11 1 81 
Ee ey eee 28 39 299 
China Lake ......... 86 86 
Cincinnati .......... 65 65 
Cleveland ........... 114 5 3 122 
EE ibe lbces 20 2 22 
Cumberland ......... 12 3 15 
ns os dia 08's .. 69 2 4 75 
Eastern New York... 49 41 90 
Gulf Coast ....... <a 14 l 42 
ye ES Sa 111 2 113 
Kausas City 30 22 1 53 
te denne ar 


Louisville ....... ‘ 34 3 
Montreal ey 
New Jersey ....... 227 
New Orleans 
New York 2 
Niagara Frontier ... 67 
North Texas 39 
Northern Indiana ... 6 17 

i 

) 

} 

® 


Oak Ridge 
SEED de bevapevosen. & 
Philadelphia ........ 325 
Pittsburgh satis 18) 
Presque Isle ......... 18 
as ss okecek.. Oe 2 
Rochester ........... 67 
ee ee 
Sarnia oe 
ee SO ee ae 2 
Southern Michigan .. 20 12 
South Texas 1 
Tennessee 
Tulsa ane 
yo + 20 24 
Washington ......... 52 91 
Wayne County ...... 31 14 
At Large . : 


3234 


of Membership 
Total 
Members 
1075 


493 


Press vai dons One? 13 
(*Inc ludes s Albuquerque, Baton Rou: 
Nor th California). 

Note that the number of local section; 
is now 48. The sections granted charte) 


since the 1948 annual meeting are: 


Date Charter: Sectior 
Section Granted Numlh« 
China Lake 1/ 7/49 13 
North Texas 2/16/49 14 
Baton Rouge 5/10/49 
Albuquerque 7/ 16/49 
Columbus 7/16/49 17 
Northern California 9/ 7/49 {8 


Since the Toronto Meeting, the Secre- 
tary met with a group at New Martins. 
ville and discussed the organization of 
an Ohio River Valley Section. 

Visits of Secretary to Local Sections 

Since the September Annual Meeting, 
the Secretary has attended the follow- 
ing Section Meetings: 


Eastern New York............ . October 
Sy Peres eee Oe Octobe 
EE iN on as 6 o's doa tom Se % Novembe h 
SESE ee EE a ee eee February 22nd 
ERNE Se SA er ea February 
sae As ais'w tin eh 0 606 Babbin s & B00 00 March 
De ESSAI ee ee || aa March 
ERNE: See April 


Co-sponsoring Societies 
Industrial Instruments & Regulators 
Div., American Society of Mechanica! 
Engineers 
Instruments and Measurements 
mittee, American Institute of Elec- 
trical Engineers 
American Institute of Physics 
National Telemetering Forum 
Institute of Radio Engineers 
Scientific Apparatus Makers Ass'n. 
The Secretary has had the pleasure 
of working with a most cooperative St. 
Louis Convention Committee. The Sec- 
retary requests that the Board of Di- 
rectors pass a resolution of appreciation 
to the members of the St. Louis Con- 
vention Committee and the National 
Meetings Committee. 


Com 


Reclassification of Associate and 
Student Members 
The following results were obtained 
by 3 letters to the Sections: 
Authorized changes from Associate to 


Member If 
Authorized changes from Student to Member. 34 


Total authorized changes to Member... 202 


6 Sections with a total of 16 Associates di: 
reply. 
98 Associates are now being reviewed. 


RICHARD RIMBACH 
Executive 





Secretary 
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Instrumentation Flow Plan Symbols’ 


I feel quite honored to have been 
ked to tell you a little about one of 
be typical ISA activities. 

Our officers and committee chairmen 

»ve described the various activities 

ind accomplishments of our Society. As 

demonstration of this, they believe 
ou will be interested in one of our 
ecommended Practices Committee 
rojects: “Instrumentation Flow Plan 
ymbols.” 

Recommended Practices Committee 

Among the committees that you have 
eard about from the previous speakers 
ou will recall the ‘Recommended 
Practices Committee,” and before go- 

g further I want to tell you briefly 
sho they are and what they do. 

This committee is made up of about 

venty-five men who represent a va- 
jety of industries, but who have in 
ommon an active interest in instru- 

entation. The sum total of years of 

strument experience represented is a 
suite substantial figure. Their job can 
best be explained by quoting the “Pur- 
nose” of the committee: 

“To study technical practices in in- 
trumentation and to prepare and 
ecommend uniform practices; where 
adoption of such uniformity would sim- 
plify work, facilitate general under- 
standing and interchange of informa- 
ion; and to promote their general adop- 
ion.” 

The individual members of the Rec- 
ommended Practices Committee are as- 
signed projects to develop and each such 
man then sets up a Sub-committee, and 

erves as its chairman, to do the work 
necessary on that particular project. 

e topic assigned to my Sub-commit- 
tee was that of developing recommenda- 
tions for uniformity of instrument sym- 
bols. 

History of Sub-committee 

This topic was one which was very 
much to my liking. It is one with which 
I've been associated in my daily work 
for a number of years. It has been a 
source of annoyance to deal with the 
different practices that are followed by 
different companies or organizations, 
and even by different plants within the 
same company. Within the last several 
years even the isolated individual plant 
has become very much aware of the 
need for a uniform practice in instru- 
ment symbols. 

It is very doubtful if it is necessary 
to tell any of you what we mean by “In- 
Plan Symbols.” 
However, since “Instrumentation,” and 
our Society’s activities, spread to rather 
wide limits, it will be advisable to give 
some definitions. 

A “Flow Plan” is a quite general 
term and can refer to a wide variety of 
drawings that illustrate a process or 
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almost any operation. It is a method 
that is used extensively by industries 
today to record on paper the “story” of 
a plant, a process, or an operation. It 
can be described as the drawing, or dia- 
gram, of the process; consisting of rep- 
resentations of the various equipment 
items and interconnecting piping, and 
incorporating various other data and in- 
formation pertaining to the design and 
operation of the process. It is often 
called a “flow sheet” or a “flow dia- 
gram” and its character will depend en- 
tirely upon the use for which it is in 
tended. 

Sometimes a Flow Plan is drawn spe- 
cifically to show the instrumentation 
and it would then include data pertinent 
to this phase of the work. On all kinds 
of flow plans it is necessary to depict 
items of instrument equipment and 
very often to identify such equipment 
either generally or specifically. Here is 
where the _ instrumentation symbol 
comes in, and we define it as “any 
shaped or pictori»] representation of an 
instrumentation item; with or without 
letters of identification.” We define 
identifications as the letters (and num- 
bers if any) used to identify any such 
item, whether shown as a part of a 
symbol or written separately. 

Returning to our Sub-committee, as- 
signed the project of studying such 
symbols, our first job was to name 
members who would be willing to put 
some time and energy into the task. 

The Work of the Sub-committee 

After the committee was formed we 
held a meeting and agreed that our 
first move should be to conduct a_ sur- 
vey—one that would be as extensive 
as we could possibly handle. We felt 
that we should be as fully informed as 
possible on what people were now doing 
when they wanted to show an instru- 
ment equipment item on a flow sheet. 

We were well aware that a lot of peo- 
ple had spent plenty of time studying 
and developing systems of instrument 
symbols suitable for their own require- 
ments and we wanted to profit by all 
such thoughts and experiences. To be 
able to ask some sensible questions and 
obtain some useful answers we also 
agreed that it would be necessary to 
draft a typical symbol system to ac- 
company our survey questionnaire. We 
had collected quite a few of the systems 
already in use by various companies. We 
also had the joint knowledge of our com- 
mittee members, from their experience 
in working with flow diagrams, speci- 
fication sheets and such data. We took 
all of this information and started to 
make up a composite typical system, 
trying to utilize the best ideas in each 
of our sources. 

It was at the time of drafting our 
typical system for survey purposes that 
we began to fully realize how divergent 
the view points were on the subject. 
Even though this system was the start- 


ing point of our project we found that it 
took a number of meetings, and some 
lengthy discussions to reach complete 
agreement within our own committee. 
However, we did reach mutual agree- 
ment, and mailed out the system that 
we had assembled, and which we called 
a “Suggested” System. With it was a 
questionnaire. 

A large mailing list had been accum- 
ulated for our survey. The names were 
obtained from a number of sources, all 
ISA Sections were asked to give us the 
names of members in their section who 
would be interested. We did our best to 
reach everyone who could help us on the 
problem, and I’m sure that many of you 
fellows were included. About 350 ques- 
tionnaires were mailed and of these over 
140 replied. The type of response was 
excellent. The variety and sheer volume 
of the returns was something to reckon 
with. This phase of our job was where 
the most work was necessary. They not 
only had to be read but had to be di- 
gested and the useful suggestions ex- 
tracted and grouped to get summarized 
opinion. 

While the variety of reply was very 
great it should be emphasized that 
there was a majority that were in sub- 
stantial agreement in basic principle. 
Most of the differences were in matter 
of detail. The only appreciable differ- 
ences in main principle seemed, and 
still seem to be, the result of the pur- 
pose for which the individual uses in- 
strument symbols and his method of 
handling his work. Three noticeable 


groups of divergent main principle 
were: 
(a) Those who prefer an overall 


identification for instrument and all of 
its parts. 

(b) Those who want a separate ident- 
ity for each part or component such as 
receiver, transmitter, valve. 

(c) Those who wish to identify an 
item by its strict functional class with- 
out any relation to its process use. For 
example, a pneumatic receiver would 
be classified as a pressure instrument 
even if served as a flow recorder in ap- 
plication. This latter group appeared 
more generally among the manufactur- 
ers. 

You will be interested in a few ex- 
amples of the symbols systems now in 
use, copies of which were sent in when 
answering the questionnaire. Typical of 
quite a few is the very simple list of 
the various instrumentation items that 
the company uses most often, with a 
circle or other shaped character to show 
the item on flow sheets and two or three 
letters to establish its identity. These 
quite often included only 15 to 20 items 
and appear to be more of a list that has 
grown as new types were used rather 
than a planned system. Generally the 
identifications are initial letters of the 
words commonly used to speak of such 
instruments and the same letter often 
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will have different meaning for different 
items. For example in the combination 
IPC the letter “P” stands for pressure 
while in IP it stands for pyrometer. 
Such “lists” are generally incomplete 
and the sequence of letters in the identi- 
fications are not systematic. PR will be 
used for pressure recorder while RPC 
will signify pressure recording con- 
troller. 

Typical of another group is the well 
designed system which is very complete 
and very elaborate, and with which, if 
one knows the code, or rather if he has 
his code book handy, he can tell almost 
anything he wants to know about an 
item. Here again, such a system no 
doubt fulfills perfectly the needs of the 
man who developed it but could not be 
feasible for use of everyone. There was 
one instance where just picking at ran- 
dom a pair of orifice flanges for a flow 
meter we found that the identification 
would contain nine letters, a period, a 
dash, plus an item number. 

We can sum up the different types 
of systems now in use by stating that 
they range from the ultra simple and 
incomplete to the ultra complex and 
very complete. Logic indicates that 
somewhere between these limits there 
is a system which will be useful to the 
greatest number. 

To analyze the results of our survey 
we made a tabulation of the yes and 
no votes on the specific questions. We 
then tabulated each request, suggestion 
or preference that was included in a 
separate letter or written in on the 
questionnaire. All those alike were then 
grouped, and both these and the yes and 
no answers were expressed in percent- 
age of the total number of replies. 

The summarized results of our sur- 
vey indicated three things: 

(1) That a@ majority preferred the 
type of system that we had sent out. 

(2) That the preference was for it 
to be a little more complete. 

(3) That the lack of completeness 
was in the need for identifications for 
additional process variables and varia- 
tions of same. 

As an interesting side light I would 
like to point out that if our results can 
be utilized for such purpose the manu- 
facturers of pH instruments should get 
prepared for a boom, 35 percent of the 
people replying requested a symbel be 
provided for pH. On the other hand only 
3% percent thought that a symbol for 
time instruments was necessary. We 
think this may be related to the extent 
to which certain types are ever shown 
on flow sheets. In any event we made 
modifications in our system consistent 
with the results of the survey. 

Since our survey work and the an- 
alysis had been made by a group that 
was limited in number, we felt that 
our efforts should have the scrutiny of a 
much larger and wider committee. To 
do this we selected about 25 additional 
members which we called the Review 
Board Members. Each of these men was 
sent a very complete binder of the work 
that had been done: minutes of meet- 
ings, digest and summary of all ques- 
tionnaire replies, etc. 
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First Accomplishment— 
Tentative Approval 

After studying our efforts a majority 
of our Review Board indicated that we 
had done a sufficiently thorough job and 
that our report was ready to be acted 
upon by the Recommended Practices 
Committee. In view of the majority 
opinion the report was submitted to 
the Recommended Practices Committee, 
with a transcript of our Review Board 
replies. It was approved by them and 
will be distributed to ISA members 
soon. Anyone else interested can obtain 
copies for a nominal sum. 

Description of System 

The system can best be described by 
treating it in two phases; first the 
identifications, and secondly the shaped 
or pictorial symbol used to illustrate 
the item on a drawing. The identifica- 
tions are by far the most important and 
are quite complete in themselves. This 
is necessary since these identifications 
will be used in written work; on listings, 
requisitions, and specification sheets; 
and even in speech. They must tell the 
full story without pictorial symbol. 

The identifications consist of com- 
binations of two or three letters of the 
alphabet, written in upper case. The 
first letter in any combination indi- 
cates the process variable being meas- 
ured or the actuation means. The sec- 
ond letter indicates the type of reading 
or other function. The third letter, when 
necessary, indicates the additional func- 
tion of the item. To avoid any possibil- 
ity of misinterpreting the meaning of a 
letter each is allowed only one possible 
definition when used as a first letter. 
Also each is permitted only one defini- 
tion when used as either the second or 
third letter of any combination. The let- 
ters of the alphabet that are used, with 
the definition or significance of each, 
and the permissible position or posi- 
tions in which each may be used, have 
been set listed in Table No. 1. This 
table can be understood very readily 
and requires no further explanation. 
Table No. 2 has been included to show 
all the possible and permissible com- 
binations of letters, and will be found 
very useful. It is drawn with hori- 
zontal and vertical columns, the hori- 
zontals covering the process variables 
and the verticals covering the type of 
device. The rectangle at the intersection 
of any two columns contains the com- 
plete combination of letters for identi- 
fication of an instrument, and the defii- 
nition of any such combination is ob- 
vious from the headings of the two col- 
ums involved. It will be noted that the 
intersections of certain columns have 
been shaded. These would have repre- 
sented what, so far as we can see, 
would be an impossible instrument. 
Other intersections are left blank be- 
cause such an instrument would be im- 
probable. You will note that these com- 
binations of letters give what we have 
termed “General Identification.” They 
tell what the instrument measures and 
what functions it performs. If a spe- 
cific identity is required, such as telling 
which is number one flow recorder 
and which is number two, the letter 





combination would be follow 
dash and then a number of th 
Since the identifications te 
complete story in themselves 
torial or shaped symbols beco) 
tively simple problem. If the j. 
tions are used with them th 
necessity to draw variously s} 
vices on flow sheets to depict 
ferent types of item. You will : 
find that the shaped part of th: 
has been kept very simple for t 
mum ease of drafting. All inst 
proper and most other instrun 
items are illustrated by circles 
mately 7/16” diameter. The ci 
been used because no other shape ca 
be drawn readily, either th o 
without a‘ template. It is also the shap 
that is used far more than any othe 
in present practice. For combination j; 
struments that measure more than oy 
kind of variable or provide more thy 
one function, separate circles are draw 
for each, with the edges overlappin 
slightly to show that they are combing 
in a single case. Transmitters are als 
drawn as circles, but with two diagong 
diameters drawn through the circle t; 
form an “X.” To show that any instr. 
ment is mounted on the contro] roop 
board a horizontal diameter is draw 
through the circle. 
Getting away from the instrument; 
proper, the symbols that are provided 
to illustrate diaphragm motor and other 
kinds of valve items are essentially the 
same as the ones that are used most 
widely in present practice. The dia- 
phragm valve symbol is the very fa- 
miliar mushroom sitting on top of the 
conventional symbol for a valve body. 
Symbols are included for the connect- 
ing lines of instrumentation. These are 
different styles of lines for piping, air 
line, electric wiring and capillary tubing, 
Salient Points & Limitations of System 
The system that is included in this 
paper is not at all a new one. It is al- 
most entirely a consolidation of the 
most widely followed present practic 
and the best ideas that could be taker 
from existing systems. It is primaril)} 
suited to the needs of the process in- 
dustries but can be used easily in sim-f 
ilar industries; such as steam genera- 
tion, fluid materials handling and ai! 
conditioning. It is not intended for us 
in such fields as aircraft, navigation, 
and astronomy, where the equipment is 
too different to make it feasible. 
While the main use of the system is 
in connection with Flow Plans it will 
also serve the following purposes: 
(1) For recording items in specifica- 
tions, listings requisitions, and orde! 
sheets. i 
(2) To indicate items on piping andf 
other construction drawings. 
(3) For identification tagging 
equipment. 
(4) For use in technical and trad > 
literature and drawings. 
No attempt has been made to include 
a method of showing the specific ident- 
ity of items. The type of item or serial 
numbering system used depends entire- 
ly on its purpose, and any kind may be 
used with these general identifications. 
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, th. tificaller, We have been anxious to make 
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¥ Shi ved de ple and have therefore leaned as 
i. ‘© diff. as practical to the side of simplicity. 
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(1) Only the more common process 
sriables are included. 
(2) Only the most important  in- 
ormation about a device is shown. 
(3) It does not give any means of 
sparately identifying transmitters, 
alves, or accessories. 

Criticisms Received 
We have already received a few crit- 
isms. We expect that we will receive 
ore after it is published. Of the crit- 
isms received so far almost all were on 
atters of detail. One very thorough 
etter of constructive criticism received, 
s outstanding in that it is concerned 
ith basic principles rather than de- 
ails. In brief, the principle suggested 
s that the system should: 
(a) Provide a language which can be 
ad and understood by all users. 
(b) Provide freedom of expression, 
ermitting the individual user to depict 
his applications in that degree of de- 
ail or generality which best suits his 
equirements. In other words, while a 
etter used in identification always 
ould have definite meaning, a user 
ould apply his identification to the 
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complete instrument application, or he 
could separately identify each compo- 
nent, or he could identify each compo- 
nent by its true character. , 

These suggestions are being studied 
very carefully by the committee. 

Future Plans 

(1) To promote general acceptance 
of the tentative practice. 

(2) To study all criticisms, sugges- 
tions and ideas received on the subject. 
We solicit all of your criticisms— 
but please put them in writing so that 
they can be reviewed satisfactorily. 

(3) To cooperate with the British 
Standards Institution; the hope being 
to reach eventual complete agreement 
with them on instrument symbols. 


Table No. 1. Letters of Identification 
DEFINITION, AND PERMISSIBLE POSI- 
TIONS IN ANY COMBINATION 

FIRST SECOND 


LETTER LETTER THIRD 
UPPER Process Type Reading LETTER 
CASE Variable or or Other Additional 
LETTER Actuation Function Function 
A welu'e Alarm Alarm 
Cc Conductivity Control Control 
D Density ha 
E eae Element 
(Primary) 
r low ere 
G Glass (No 
Measurement) 
H Hand 
(Actuated) 
I Tee Indicating 
L Level 
M Moisture 
P Pressure eet 
R vay Recordin 
(Recorder ) 
Ss Speed Safety 
T Temperature iss ‘ 
Vv Viscosity Te Valve 
WwW Weight Well ae 
NOTE 1: When required the following may 


be used optionally as a first letter for other 
cess variables: 

(1) ‘A’ may be used to cover all types of an- 
alyzing instruments. 

(2) Readily recognized self-defining 
symbols such as COzg, Ov, ete. may be 
these specific analysis instruments. 

(3) The self-defining symbol ‘‘pH” 
used for Hydrogen ion concentration. 

NOTE 2: Although not a preferred procedure, 
when considered necessary it is permissible to in- 
sert a lower case “r’’ after “F’’ to distinguish 
Flow Ratio. Likewise, lower case ‘“‘d’’ may be in- 
serted after “T” or “P” to distinguish Tempera- 
ture Difference or Pressure Difference. 
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Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA, 921 Ridge 
Ave., Pittsburgh 12, Pa. 


INSTRUMENT ENGINEER. Graduate E. E., M. 
E. or Pet. E. Experience 5 to 10 years in re- 
finery instrumentation including a minimum of 
one year with fluid catalytic cracking units. To 
take responsible charge of refinery instrumenta- 
tion activities under general supervision of 
Chief Engineer, including supervision of ap- 
proximately 3 instrument repairmen. Age limit, 
40 years. Location—Oklahoma. Box 243. 
ELECTRONICS ENGINEER. University gradu- 
ate (E. E.) with 3 or more years experience in 
circuit design. Unusual opportunity with growing 
consulting engineering firm. Location—Detroit, 
Mich. Box 244. 


INSTRUMENT ENGINEER. Young graduate en- 
gineer with some experience in instrumentation 
for chemical process control. The position is in 
an engineering department. Work will consist 
principally in design of control systems for var- 
ious present and projected operations related to 
manufacture of heavy chemicals such as soda ash, 
caustic soda and chlorine. Box 245. 


CHEMICAL ENGINEER. 28 to 32 years. For edi- 
torial writing on “Chemical Processing Preview.” 
Should have 4 or 5 years experience in chemical 
plant operation. Able to write clearly and con- 
cisely, Salary open. Box 246. 


INSTRUMENT FOREMAN. Must have 
theoretical background and capable of supervis- 
ing men. Must be thoroughly qualified by experi- 
ence in servicing of industrial process instrumen- 
tation. Should be familiar with all types of meters 
and controllers, vacuum tube circuit of all types 
and ability to do special work in fundamental 
physical measurements. Able to read blueprints 
and flow sheets, knowledge of automatic control 
theory and well versed in measurement and con- 
trol principals on electrical and pneumatic in- 
struments and auxiliaries. At least ten years ex- 
perience along these lines and excellent recom- 
mendations required. Location—New Jersey. Box 
247. 


good 


INSTRUMENT MECHANICS. Several openings 
for instrument maintenance, repair and calibra- 
tion mechanics with U. S. Bureau of Mines, Office 
of Synthetic Fuels, Louisiana, Mo. Write for 
necessary forms. Box 248. 


INSTRUMENT SALES REPRESENTATIVES. 
To handle sale of tension meters and automatic 
tension controllers for checking and controlling 
the tension of yarns, wires, cables rubber threads, 
and other flamentous materials. Domestic and 
foreign representation wanted. Good commission. 
This is an outstanding opportunity for sales en- 
gineers well introduced in the textile, wire and 
rubber industries. Box 249. 


SALES REPRESENTATIVE wanted for new, 
but proven impact recorder. Recorder is used 
wherever damage can occur to merchandise in 
movement. Instrument records impact, shock or 
jar from any direction in connection with a 
time element. Recorder is either placed with 
merchandise or used as a package by itself. Small 
in size and weight. Applicable fields now using 
unit consists of department stores, refrigerators, 
stoves, appliances, bottles, pottery, fruit and 
vegetables, trucks, railroad, etc. National distri- 
bution is being set up. Either straight commis. 
sion or distributorship available. Box 250. 


MANUFACTURERS AGENTS. To represent a 
complete line of electrical instruments and py- 
rometers. Several good territories now available. 
Box 251. 


INSTRUMENT ENGINEER. Graduate electrical 
engineer 28-35 years of age. Must have ability to 
design and develop automotive, industrial and 
aviation type electro-mechanical indicating in- 
struments. Approximately 10 years experience on 
small mechanisms with at least 5 years on instru- 
ments is desirable. Position entails some custom- 
er contact work. Apply in detail with recent 
photograph attached to Box 252. 
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Drs. Beckman and Thomas 
Speak at SAMA Luncheon 


The Annual Luncheon of September 
14th, at the Hotel Jefferson sponsored 
by the Scientific Apparatus Makers As- 
sociation was attended by 150 repre- 
sentatives of members and exhibitors. 

Dr. A. O. Beckman, President, Na- 
tional Technical Laboratories, South 
Pasadena, Calif., recently returned from 
Europe, reported on the extent to which 
scientific instrument production in Eu- 
rope has recovered since the war. The 
market in that area for the high quality 


Section Secretaries, Meeting Data and Programs 


ALBUQUERQUE 
E. R. Deeter, Eng. Dept., University of Cali- 
fornia, Los Alamos Scientific Laboratory, 
P.O. Box 5800, Albuquerque, N. M. 
AKRON 
Fred Appel, 
Ohio. 
Fourth Tuesday, 
ARUBA 
A. 8. MacNutt, c/o Lago Oil & Transport Co., 
Ltd., Aruba, W.t. 
First Tuesday. Meeting at 7:15 P. M. 
ATLANTA 
K. Kockritz, Fischer & Porter Co., 84 Peach- 
tree St., Atlanta, Ga. 
Fourth Monday, Meeting at 7:45 P. M. 
aS ee 


. Donahue; shh Glass Corp., 
‘ans, Baltimore, 
Second Friday. 
BATON ROUGE 
James H. Simpson, 
Rouge, 
BOSTON 
Cc. J. Nazzaro, 456 Central 
87, Mass. 
Last Wednesday, Dinner at 6:00 P.M., Meet- 
ing at 7:00 P.M 
CALIFORNIA 
D. D. Taylor, 
Calit. 
First Tuesday, Dinner 
CENTRAL ILLINOIS 
H. F. Lange, 2101 W. 


First Wednesday, Dinner at 6:30 P.M., Meet- 
ing at 7:30 P.M. 


CENTRAL INDIANA 


932 Columbia Ct., Barberton, 


Meeting at 8:00 P. M. 


Mt. Win- 


3647 Gladiola, Baton 


Avenue, Milton 


234 E. Colorado, Pasadena 1, 


at 6:30 P.M. 


Glen Avenue, Peoria 


H. F. Coffey, 110 G Nelson Ave., Tyndall 
Towne, Indianapolis, Ind. 
First Tuesday, Meeting at 7:30 ?. M. 
CHARLESTON 
1529 B Dixie St., Charleston 


Albert H. Hix, 
1, W. Va. 
First Monday, Meeting at 2-90 P.M. 
CHICAGO 
Floyd E. Ertsman, Rm, 1420 Fisher Bldg., 343 


S. Dearborn St., Chicago, Ill. 

First Monday, Dinner at 6:30 P.M., Meeting 
at 8 

November ‘< "United Airlines Auditorium 


(6959 S. Cicero Ave.), “Aircraft Instru- 
mentation”, R. D. Kelly (United Air Lines), 
Dinner in Cloud Room, Chicago Municipal 
Airport. Ladies Invited 

November 15, Western Society of Engineers 
(84 E. Randolph St.) “Instrumentation at 
‘Operations Crossroads’.” Speaker to be an- 
nounced. Regular dinner. 


CHINA LAKE 
A. G. DeBell, U. S. Naval Ordnance, Test 
Sta., China Lake, Calif. 
CINCINNATI 


Edward H. Muhleisen, 320 Durrell Ave., Cin- 
cinnati 15, Ohio 
Third Friday, Meeting at 8:00 P.M. 


CLEVELAND 
R. M. Woodside, Brown Instrument Div., 
Minneapolis-Honeywell Reg. Co., 5005 Eu- 
clid Ave., Cleveland 5, Ohio 
Fourth Wedncsday, | eel at 6:30 P.M., 
Meeting at 8:00 P.M 
COLUMBUS 


Orval Linebrink. c/o Battelle Memorial 
stitute, 505 King Ave., Columbus, Ohio 


In- 
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instruments produced in the United 
States was discussed. Dr. Beckman 
stated that the lack of components 
hampers instrument designers abroad 
and that many were copying American 
designs. 

Dr. Charles A. Thomas, Executive 
Vice - President, Monsanto Chemical 
Company, St. Louis, discussed what the 
instrument user expects from the 
manufacturers. Dr. Thomas, President 
last year of the American Chemical So- 
ciety, has had a wide experience with a 
great variety of laboratory and indus- 
trial instruments. 


CUMBERLAND 
Clyde Babst, P.O. Box 447, Cumberland, Md. 
Tuesday after Fourth Monday, Dinner at 
6:30 P.M., Meeting at 8:00 P.M. 
DETROIT 
Seymour Sterling, 13331 Linwood, Detroit, 


en. 
Third Tuesday. 


EASTERN NEW YORK 


J. M. Wilsey, c/o General Engineering & Con- 
sulting Lab., General Electric Company, 
Schenectady, N 

First Tuesday, Dinner at 6:30 P.M., Meeting 
at 8:00 P.M. 


GULF COAST 
A. E. Bunn, 2237 
Third Tuesday. 

HOUSTON 
E. E. Kleir, 2518 S. Blvd., Houston 6, Texas 
Last Monday, Meeting at 8 7:00 P. M. 

KANSAS CITY 


Lewell F. Spies, c/o J. F. Pritchard & Co., 
908 Grand Ave., Kansas City, Mo. 

Last Tuesday, _ at 6:30 P. M., Meeting 
at 7:30 


LOUISVILLE 
H. C. Schermus, 980 Palarka Rd., Louisville, 


North St., Beaumont, Texas 


Ky. 
Fourth Tuesday, Meeting at 8:00 P.M. 
MONTREAL 


L. J. Mizuhara, Monsanto (Canada) Ltd., 425 
St. Patrick St., Ville LaSalle, Quebec, 
Canada 

Last Monday, Meeting at 8:00 P.M. 

NEW JERSEY 

W. D. Archibeld, 605 Westminster Ave., 

Elizabeth 3, 


First Tuesday, , at 6:00 P.M. 
NEW ORLEANS 
W. H. Haney, 2927 


leans, 
No Regular Date, Meeting at 8:00 P.M. 

NEW YORK 
Norman J. Cherry, Merrick, L. I, N. Y. 
Last Monday, Dinner at 6:30 P.M., Meeting 

at 8:00 P.M. 

Special Program Series—Pressure Measurement ; 
November 14—Flow Measurement; December 
12—-Density Measurement; January 16—B.T.U. 
Measurement. 


NIAGARA FRONTIER 
Mrs. James L. Martin, 
Buffalo 9, N. Y. 
Fourth ~ by Dinner at 6:15 P.M., Meeting 
at 8:00 P.M 
NORTH TEXAS 
R. E. Byers, 6000 Lemmon Ave., Dallas 9, 
exas 
NORTHERN CALIFORNIA 
M. A. Dimmick, c/o Mare Island Naval Yard, 
Mare Island, San Francisco, Calif. 
NORTHERN INDIANA 
J. Baum Beckman, 547 N. Waller Ave., Chi- 
cago 44, Il. 
Third Wednesday, Dinner at 6:30 P.M., Meet- 
ing at 7:30 P. M. 
OAK RIDGE 


— H. Clark, 188 Clayton Hall, Oakridge, 
enn 


Firs’ Wednesday, Dinner at 6:30 P.M., Meet- 
ing at 7.30 P. M. 
ONTARIO 
John W. Huether, 311 Southerland Dr., Lea- 
side, Ontario, Canada 
Third Thursday, Dinner at 6:45 P.M. 


Music Avenue, New Or- 


697 Potomac Ave., 


During the last war, he \ 
the principal scientists engag 
development of atomic bombs 
pult rockets. Here scientific in 
played a tremendously impo 
in making it possible to ad: 
lievably close tolerances mai 
the research laboratory to 
processing methods. 

Dr. Thomas stated that inst 
tion represents from 8 to 15 p 
the capital cost, that many plan; \, 
not operate if they were not © ntp, 
by instruments. 






















PHILADELPHIA 


~ dy Wood, 6908 Market St., Up D 


Third Wednesday, 
PITTSBURGH 


Miss Louise Suckfield, 
burgh 30, Pa. 

Fourth Monday, Dinner at 6:: 
at 8:00 P.M. 


Meeting at &:() M 


P.O. Box 2038, Pin 


30 P.M., Meet 


October 24, Roosevelt Hotel, “Use of p, 
Function in Automatic Control with Analy 
Demonstration of Process Contro! Effect 
V. V. Tivy (Foxboro Co.). Regional Mee. 
ing—Afternoon trips to Gulf Res. & p 
Labs., H. J. Heinz Co., Jones & Laugh 
Strip Mill, Westinghouse Electric Analy 
Computer—Social hour and dinner 


PRESQUE ISLE 
Edwin P. Schuwerk, 4451 
Erie, Pa. 

Fourth Tuesday, Meeting at 8:00 P.M 
October 25, Joint ASME, “Three Hundr 
Years of Vibration Engineering,” D; 
Zand, Vice President, Lord Mfg. Co 


RICHLAND 


R. S. Hammond, 
Washington 
Second Wednesday, 


ROCHESTER 


R. C. Swartz, e r., 
Rochester 4, N. 
Fourth Tuesday, 


ST. LOUIS 


W. G. Lee, 4710 Delor St., 
First Wednesday, Meeting at 


SARNIA 
Fred T. Yarke, 140 St. 
ward, Ontario, Canada 
Second Friday. 


SOUTH BEND 
Sam M. Rouse, 436 Moccasin Ave., 
Mich. 
First Thursday, Dinner at 6:30 P.M., 
at 7:30 P.M. 


SOUTH MICHIGAN 
Homer Kuiper, 2517 
Mich. 
Second Wednesday, Dinner at 
Meeting at 8:00 P.M 


SOUTH TEXAS 

HK. C. Givens, La Gloria Corp., 
furrias, Texas 
First Tuesday, Meeting at 7:30 P.M. 

TENNESSEE 
N. M. Taylor, 16 Edgewood, ag Tenn 
No definite night, Dinner at 7:00 P.M., Meet- 

ing at 8:00 P.M. 

TULSA | 
C. R. Horton, 8211 E. 7th, Tulsa, Oklahoma 
First Monday, Meeting at 7:30 P.M. 

TWIN CITIES 
Alden Hine, c/o Giesika & Pinkney, 

mouth Ave., 6th & Hennepin Ave., 
apolis 8, Minn. 
Fourth Tuesday, Dinner at 6:30 P.M. 

WASHINGTON 


Edwin G. Brown, c/o American Instrument 
Co., 8010-20 Georgia Ave., Silver Springs, 
Md ‘ 


Third Monday, Meeting at 7:30 P.M. 


WAYNE COUNTY 


Robert Karr, 2455 Biddle Ave., 
Michigan 

Third wx Dinner at 6:30 P.M., Meeting 
at 8:00 P.M. ' 


Halley St., L 


402 Abbott, Richlar 


Meeting at 7:30 P.M 


1201 Granite Bldg 


* ae at 8:00 P.M 


St. Louis 16, M 
8:00 P.M. 


Clair St., Point Ed- 


Buchanar 


Meeting 


Hillsdale, 


Kalamazoo 


6:30 P.M 


P.O. 637, Far- 


552 Ply- 


Minne- 


Wyandotte, 


le W 
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» Point Ei junique flow measuring device 
is accurate, easily calibrated, 
and widely applicable, and it 
. Buchanan ff sweighs only 20 Ibs. The Foxboro 
M., Meetinf@/p Cell offers a combination 
of advantages that no other 
type of flow measurement can 
Kalamazoo du licate. 
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MERCURY-LESS 





FOXBORO 
DIFFERENTIAL PRESSURE CELL 


force-balance principle, trans- 
mitting flow measurement to 
remote, conveniently-located 
pneumatic receiving instru- 
ments (indicating, recording, 
controlling ). Range: 100 in. to 
800 in. Maximum working pres- 
sures: 500 psi and 1500 psi. 

Get all the facts about this 
revolutionary new device for 
the measurement of liquid, 
steam, gas or air flow. Write for 
Bulletin 420. The Foxboro 
Company, 46 Neponset Ave., 
Foxboro, Mass., U. S. A. 


UNIQUE ADVANTAGES 


4. 


Immediate, unfailing response to 
pressure changes. 


5. 
6. 
7. 


Positive overrange protection. 
Easy range change. 


Simple field zero adjustment 
without disturbing force-balance 
mechanism. 







RECORDING - CONTROLLING - INDICATING 
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COMPLETE | 
DATA 

on Industrial 

Thermometers 


Manutacturer 


New Literatui 


In this department we report new literature pertaining to Instrumentation, receiv: 
manufacturers. We urge readers to request ONLY those bulletins which will be of valu 
Use the Postage-free Order Card on Page 971 








R-511 DIAPHRAGM SEALS FOR PRES- Firestone Velon,”’ ‘The  Pitot-Ve 
SURE INSTRUMENTS. Three sheets illustrates others.—Taylor Instrument Cos k 
Example No. 3 Mercoid pressure switch type WN. Y. 

DAS531, for “M & G Diaphragm Sea! File Folder.” 

—Mansfield & Green, 1051 Power Ave., Cleveland R-524 PIPE MARKERS. 4-pag: ' 

14, Ohio scribes and illustrates maker's self-adhe..\, 0 
Label” pipe markers; contains stock 

R-512 INDUSTRIAL ANALYZER. 2-page W. H. Brady Co., Dept. 31, 815 N 
bulletin describes and illustrates maker's “Model Milwaukee 3, Wis 
247" analyzer; gives dimensions, characteristics, 
specifications, possible uses.—Instrument Labora- R-525 RADIO-TELEVISION SERv}] 
tories, Chicago 10, Illinois. 16-page booklet illustrates and describe 

of service men in maintaining good re 

R-513 ALARM SILENCER. 2-page Bulletin TV and radio.—Sprague Products (¢ Nor 
No. 7400 illustrates and describes maker's “Auto- Adams, Mass. 
con Model ABS” alarm silencer; lists characteris- 
tics, possible applications, operation description.— R-526 PRECISION SWITCHES. 2-pag, 
Automatic Control Co., 1005 University Ave., St. letin describes and illustrates 16 mm 
Paul 4, Minn. sound motion picture on maker's 

switches.—Micro Switch, Freeport, III 





R-514 INSULATION-RESISTANCE MEA- 
SUREMENT. 4-page Bulletin No. 209 describes R-527 HEAVY-DUTY LIMIT SWITCH ; 
and illustrates maker's “Vibrotest”’ testing instru- page Temporary Data Sheet 51 describes an 


ments; lists capacities, specifications, advantages. lustrates maker’s heavy-duty precision limit swiy 
—Associated Research, Inc., 3758 W. Belmont for industrial use; lists features, dimension 
Ave., Chicago 18, Ill. —Micro Switch, Freeport, III. 

R-515 INDICATING GAGES. 4-page book- R-528 LOW-FREQUENCY OSCILL( 
let describes and illustrates maker’s “Super- SCOPES. 8-page bulletin pictures and b 


bronze” non-corrosive indicating gages; lists maker's ‘‘Models L-22 and L-24" low-frequer 
; types, ranges, construction details.—Star Brass cathode-ray oscilloscopes; lists design featur 
: Div., Williams & Hussey Machine Co., Wilton, specifications, construction.—Smith & Stone Lt 
: N. H. Georgetown, Ontario, Can. 
een viens 

R-516 LEVEL CONTROL. 4-page booklet R-529 MERCURY RELAYS. 16-page Cat: 
Bulletin 149 describes and illustrates maker's log No. 14 describes and illustrates maker's m 
“Gagetron” level measurement or control instru- cury relays, also thermoregulators, thermostat 
ment; contains drawings of operation, typical in- etc. ; lists dimensions, specifications.—H-B Instr 
stallations. — Instruments, Inc., Wright Bldg., ment Co., 2633 Trenton Ave., Philadelphia, Pa 
Tulsa, Oklahoma. 

R-530 TEMPERATURE RECORDERS. 24 

R-517 FLOW CONTROL. 8-page Bulletin page bulletin describes and illustrates make 

No. 103 illustrates and describes maker’s “Cono- ,‘Minicorder’’ temperature and pressure rec 


: 
; 3 ‘ ‘ . Controls,” instruments for the control of flow; contains charts, diagrams; lists specificat 
NEVER BEFORE h as contains specifications, characteristics.—Conoflow uses.—The Dickson Co., 7420 Woodlawn A 
Corp., 2100 Arch St., Philadelphia 3, Pa. Chicago 19, IIl. 
complete data on liquid- 
R-518 DISK THERMOSTATS. 2-page Bul- R-531 POWER CONTROL EQUIPMEN 
in-g lass IN DT STRIAL letin F-2001 describes and illustrates maker's 16-page Catalog PL-100 pictures and discus:e: 
‘ “Type M” bi-metal disk thermostats; contains maker's gage boards, pane! boards, switchboar 


1" > . »C . schematic drawing, construction data, possible etc.; describes typical problems.—Taller & Cooper 
THERMOMETER: be en uses.—Stevens Mfg. Co., Mansfield, Ohio. Inc., 75 Front St., Brooklyn 1, N. Y 


put into suc h an easy-to- R-519 GAGE TESTERS. 4-page bulletin de- R-532 “S. L. INSTRUMENT NOTES.” (i 
scribes and illustrates maker's dead-weight gage page No. 9 issue of this house organ contain fi 
testers; gives construction details, operating in- article titled “Design Parameters for Linear A 
structions.—Star Brass Div., Williams & Hussey celerometers.’’—Statham Laboratories, 9328 San 
Machine Co., Wilton, N. H. Monica Blvd., Beverly Hills, Calif. 


Thieasicacel@cmatt lel celery 


: If you purchase or use 

R-520 ANALYZER. 2-page bulletin describes R-533 MICA CAPACITORS. 2-page Bullet 

thermometers. vou'll want and pictures maker's ‘Model 102” industrial an- NB-134 illustrates and describes maker's “Fee 

alyzer; lists specifications, characteristics, appli- thru’ mica capacitors; lists dimensions, outstan 

Velth am er Py ina aithea’ cations.._Instrument Laboratories, Chicago 10, ing features, uses.—Cornell-Dubilier, South Plai: 
In. field, N. J. 

R-521 ELECTRICAL INSTRUMENTS. 50- R-534 SCIENTIFIC INSTRUMENT LI! 
page Catalog No. 16 describes and illustrates ERATURE INDEX. 4-page general index list 
w f r idee maker's electrical instruments; lists dimensions, bulletins describing all of maker’s instruments 

; ; ; 4 specifications; shows production procedure.— Gaertner Scientific Corp., 1201 Wrightwood Av 
rife or Princo Bu etin E Simpson Electric Co., 5200-18 W. McKinzie St., Chicago 14, III. 
Chicago 44, Ill. 
R-535 LINEAR COMPARATOR. 4-pa 


oa Rg C ‘ 4 i oO we R-522 “THE C-D CAPACITOR.” 16-page Bulletin 170-49 describes and illustrates maker 
Vol. 14, No. 7 issue of this house organ features ‘Model M1201-30B” linear comparator; discusse: 
an article titled “The How and Why of Vibrat- construction, outstanding features. — Gaertne 
THERMOMETER & INSTRUMENT CO. ors”; contains regular “The Radio Trading Post’’ Scientific Corp., 1201 Wrightwood Ave., Chicag 


section.—Cornell-Dubilier Electric Corp., Hamil- 14, Ill. 
ton Blvd., South Plainfield, N. J. 
R-536 HIGH-SPEED DIRECT RECORD § 
R-523 “TAYLOR TECHNOLOGY.” 28-page ER. 8-page bulletin describes and_ illustrate § 
1437 Brandywine Street, Philadelphia 30, Pa. Vol. 2, No. 1, issue of this house organ features maker's “Dynograph Recording Assembly”: 4 
in Canada: Peacock Brothers Limited articles titled “Automatic Controls for Processing cusses amplifier, power supply for assemb'y- 
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ner Electronics Inc., 5320 N. Kedzie Av 
icago 25. ll. 


$37 SPECTROGRAM COMPARATOR. 2- 

Bulletin 168-49 illustrates and describes 
e's “Model F1176" spectrogram comparator 
measuring spectrographic plates and other rec- 
. fists dimensions, characteristics.—Gaertner 
‘ifie Corp., 1201 Wrightwood Ave., Chicago 
Ti. 
9§38 TENSION METER. 2-page bulletin 
sribes and illustrates maker’s instrument for 
king yarn tensions; lists features, uses.— 
<j Instrument Co., Harvard, Macs. 







PCeive om 
aa gs39 ELECTRONIC EQUIPMENT. 20- 
ve booklet pictures and discusses maker's sound 
—— stems, recorders, aviation radio, time interval 
V unter, electronic sealer, etc.—RCA Victor Div., 
4 ® .dio Corporation of America, Camden, N. J. 
ps40 SMOKE INDICATOR. 4-page Bul- 
tin SR-1006 describes and illustrates maker's 
ag ype $R-146-C”” photo-electronic smoke indi- 
“adhesive “Quj tor; lists uses, exclusive features, accessories.— 
oe “Neill Engineering Co., 4057 W. Van Buren St., 
hicago 24, Ill. 
; b n.s41 RECORDING THERMOMETERS. 4- 
N SERVIC ve bulletin illustrates and describes maker's re- 
scribe , prding and indicating thermcm:ter; contains 
” peceee necifications, chart and dial ranges.—Instrum:nt 
rts C Nort d Gage Div., The Electric Auto-Lite Co., To- 
o 1, Ohio. 
ES. 2-pag R542 INDUSTRIAL INSTRUMENTS. 4- 
— lor ang ge Bulletin W1811 illustrates and describes 
rer S precise naker’s stock instruments for immediate delivery; 
mM sts specifications, applications.—The Bristol Co., 
> SWITCH . Jaterbury 91, Conn. 
“Scribes and MM R643 RECORDING THERMOMETER. 4- 
‘on limit switcfiliage Bulletin T842 describes and illustrates mak- 
MENSIONS, usefile’s “Model 169’’ portable traveling-oven recording 
ihermometer; lists dimensions, specifications, 
’ ses.—The Bristol Co., Waterbury 91, Conn. 
{ OSCILLO 
and describil™ R.5§44 FLOW REGULATOR. 4-page bulletin 
low-frequency lescribes and illustrates maker’s regulator for con- 
Sign featuresMirolling fluid flow independently of pressure; dis- 
& Stone Lt usses operation, installation, capacities.—W. A. 
ates Co., 430 Waukegan Rd., Deerfield, II). 
16-page Caf R545 VOLTAGE-DIVIDING RHEOSTAT. 
maker's mer fM2-page Bulletin 104A illustrates and describes 
thermostat: aker’s “Beckman Helipot’’ voltage dividers; lists 
—H-B Instrifilonstruction features, specifications, stock values. 
delphia, Pa The Helipot Corp., 1011 Mission St., Sout 
. Pasadena, Calif. 
IRDERS. 2 


ates make R-546 RECORDING OXYGEN ANALYZ- 


ire recorders MER, 8-page Bulletin 103 describes and illustrate; 

specifications fimaker’s “Model G-2” recording oxygen analyzer ; 

\dlawn A\ ists applications, outstanding features, specifica- 
ions.—Arnold O. Beckman Inc., 11 W. State St., 
asadena 2, Calif. 

UIPMENT 

nd discus:e: R-5447 WEATHER CONTROL. 12-page 

witchboard echnical Bulletin No. 2 describes maker's sys- 

er & Cooperfmmems for heat control; discusses apartment, school 


nd office systems, utilizing diagramatic charts.— 
Sarcotherm Controls, Inc., Empire State Bldg., 


IOTES.” 4 ew York 1, N. Y. 

an contains 

Linear A R-548 VISCOSITY DETERMINATION. 8- 

9328 Santaepage bulletin pictures and describes maker's 
‘Synchro-Lectric Viscometer”’; lists outstanding 
dvantages, specifications, operations.—Brookfield 

ize Bulletingas= "gineering Laboratories Inc., Porter St., Stough- 

er's ‘Feed.famton, Mass. 

. oie 

uth Plast R549 “TRACERLOG.” 16-page No. 20 issue 
bf this house organ features articles on maker's 
“Model SM-3 Tracerlab Beta Gages” and others. 

INT LIT Tracerlab Inc., 55 Oliver St., Boston 10, Mass. 

— | 8-550 CONTROLLED-VOLUME PUMP. 

Sted Av page Bulletin No. 649 illustrates and describes 


aker’s “Constametric” controlled-volume pump; 
ontains charts, cutaways; lists applications, ca- 
pacities, pressures, engineering datga.—Milton Roy 


R. 4- pag 0., 1300 E. Mermaid Lane, Philadelphia 18, Pa. 


es maker's 

; discusses R-551 GAGE ILLUMINATORS. 2-page bul- 

. Rpnertne etin illustrates and discusses maker's gage illum- 

-» Chicag Nators; describes features, installation, sizes.— 
erguson Gage & Valve Co., 80 Fellsway, Somer- 
ile 45, Mass. 

TEC ORD: 

illustrates By R-552 PYROMETER CONTROLLERS. 2- 

bly”; dis Page Bulletin PC-1 describes and illustrates mak- 

semp y.— 


HR: 


SORE ce 









— PRESSURE GAGE COSTS — 
PRICE-$2 O PER GAGE 





_ 
VP No wonder 


He the man’s ‘satisfied” 





A user* of HELICOID gages wrote: ‘‘This gage gave us 
three and one-half years service on a Centrifugal boiler feed 
pump, where conventional gages had been wearing out the 
gears in four to six months. Needless to say we have been 
satisfied."’ 

This is typical of the experiences of Helicoid gage users. 
They have found out how to save money. 

Using a price of $20.00 for a 6” steel tube gage (and 
there’s no premium in price for Helicoid), the cost for conven- 
tional gages would be $40.00 to $60.00 per gage, per year, in 
contrast to the cost of $5.71 per gage, per year, for Helicoid. 


Thus, the money made by using Helicoid would be from 
$34.29 to $54.29 per gage per year. Send for your copy of 
the new Helicoid Gage catalog now. 


* Name on request 








_ Only Helicoid Pressure Gages 
have the Helicoid Movement 





HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 
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er's “Panelmount Capacitrol”’ series 
pyrometer controllers; lists special 
specifications.—Wheelco Instrument 
cago 7, Ill 


R-553 CABINET TYPE PAN} 
Bulletin Pi-1 illustrates and descr 
cabinet type instrument panels; cor 
down drawings of cabinets, sp¢ 
Wheelco Instruments Co., Chicago 7 


R-554 METAL FABRICATION 
letin illustrates maker’s sheet metal p 
as instrument panels, oscillator box: 
boxes, etc.—S. Walter Co., 1400 Ar 
Brooklyn 16, N. Y 


R-555 OSCILLOGRAPHS. 4-pa 
describes and illustrates maker’s “M 
dual recorder and “Model OA2”’ dua 
lists construction specifications, a 
Rahm Instruments Inc., 12 W. Broa 
York 7, N. Y. 


R-556 ABSOLUTE PRESSURE 
page Bulletin G620 describes and illus 
er’s “Series 500 Recording Absolut 
Gages’; ranges as low as 0 to 20 mn 
lists special features, chart ranges, ap 
The Bristol Co., Waterbury 91, Conn 


dibiil R-557 VACUUM THERMOCOUPLE 
I) DEW Li PA page Bulletin V24 describes maker's 

; radiation vacuum thermocouples; disc 
struction, uses, dimensions, characteristics 
Electrical Instrument Co., 109 E. 184tt 
York 53, N. Y. 


R-558 MOISTURE CONTROL. )2.>», 
booklet discusses the moisture in the atmos; 
titled “The World Is Sopping Wet!”; a 
maker’s ‘“‘Lectrodryer’ mois‘are contr , 
cludes pictures, graphs.—Pittsburgh Lectrodrys 
Corp., Dept. E.G., P.O. Box 1766, Pittsburgh % 
Pa 





R-559 AUTOMATIC FILLING MACHIN¢g 
4-page bulletin describes and illustrates make; 
“Gemware” aseptic filling machines for pharma 
ceutical laboratories; discusses uses, operatioy 
control.—G. M. Manufacturing Co., 50 W. Th 


the Greatest Name St., New York 12, N. Y. 


R-560 ENGINE INSTRUMENTS.  30-pay 

Catalog No. 646 illustrates and describes maker: 

° ld ] safety controllers, slarm systems, special ind 
in er; cator systems, etc., for imternal-combustion er 
gines.—Viking Instruments, Inc., East Haddar 

Conn, 








R-561 MIDGET ELECTRICAL INSTRU 
MENTS. 4-page bulletin pictures and describe 
maker’s midget electrical instruments; lists ex 


HERE is a reason for Kester’s As a measure of this ability, clusive features, applications, general data, ba 
é $ i movements.—lInternational Instruments In 

tremendous success in the in- Kester produces over 100,000 dif- East St., New Haven 11, Corn. 
dustrial field. A staff of highly- ferent types and sizes of flux-core R-562 HIGH-SPEED CHRONOSCOPE. «™ 
trained technical engineers and _ solders page Bulletin No. 100 describes and _ illustrate 

: maker’s high-speed chronoscope for, measuring 

a half-century of Kester “know Contact Kester’s Technical De- short time intervals; lists specifications; discusses 

iad ss A uses.—American Chronoscope Corp., 316 Wes 
how” are teamed to bring you partment on your soldering prob- First St., Mt. Vernon, N. Y. 


the finest flux-core solders made. lems. There is no obligation. R-563 SWITCHBOARD CONNECTORS 3 
page Bulletin LS4-1248 illustrates and describe: 
maker’s laboratory and switchboz<d connectors 
discusses use, construction; lists types with spec 





ain , fications, diagrams.—Cannon Electric Develo; 
WRITE FOR THE NEW, FREE MANUAL —“SOLDER AND SOLDERING TECHNIQUE’ ment Co., $209 Humboldt St, Les Angeles 3 
Calif. 


A complete analysis of the appli- 
cation and properties of soft solder J R-564 MERCURY STILL. 2-page Bullets 


: 170 describes and illustrates maker’s automat 
alloys and soldering fluxes. mercury still; contains diagram, specifications 


special features —Eberbsch & Sen Co., Ann 
Ar or, Mich. 


R-565—ELECTRICAL MEASURING IN 
STRUMENTS. 136-page Catalog No. 60 
scribes and illustrates maker's line of electrica 
measuring instruments; contains index, ordering 


KESTER SOLDER COMPANY instructions. — Sznsitive Research Instrumen' 


4201 Wrightwood Avenue, Chicago 39, tIKnois KESTE R Corp., Mt. Vernon, N. Y. 
R-566 GEIGER COUNTER. 2-page bullets 





pictures and describe: maker’s “Sniffer” for |oca' 
i dioactive minerals; Hsts features, instr 
FACTORIES ALSO AT NEWARK, NEW JERSEY + BRANTFORD, CANADA SOLDER ee ee Ba) Cor 


223-233 W. Erie 8t., Chicago 10, IM. 


R-567 WIDE-RANGE OSCILLATOR, 4 
page bulletin illustrates and describes makers 
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" at i) M low-distortion wide-range osciilator ; 
al fe typ & specifications, uses, schematic drawing.— 
= C nwestern [zdustrial Electronic Co., 2831 Post 
Rd., Houston, Texas. 
PANI ‘alm sos SPECTROGRAPH SOURCE UNIT 
desc: ake a Bulletin No. 300 describes and illustrates 
» cor realimer’'s “Spec-power” power supply; gives speci- 
Spe ions, drawings.—National Spectrographic Lab- 
go 7, ries Inc., 6300 Euclid Ave., Cleveland 3, Ohio 
ION. .,.. , seg DRY LUBRICANT. 4-page Bulletin 
tal p we $2 describes maker’s “Molykote” dry lubri- 
boxe 1 and anti-seizing compound for extreme bear- 
0 At pressures; discusses applications, corrosion, 
lity. —The Alpha Corp., Greenwich, Conn. 
4-pa »570 “WHAT'S NEW FOR THE LABOR- 
“M ORY.” 16-page No. 8 issue of this house organ 
dua! amp describes and illustrates types of laboratory 
+ accessor, faratus; contains cumulative 1949 index.— Sci- 
Broadway \, Jase Glass Apparatus Co., Inc., Bloomfield, N. J 
571 PRESSURE GAGES. 2-page Bulletin 
JRE GAGp Jp 250 illustrates and describes maker’s “Magne- 
illustrates _..Jmmic’ gages for checking air movement in fans, 
Solute Pre. falipwers, furnaces, ctc.; discusses construction, op- 
) mm iar “Bition, uses—F. W. Dwyer Mfg. Co., 317 S 
- application. Iyestern Ave., Chicago 12, Ill. 
0 
r i572 PHOTOCELLS. 4-page Bulletin PC- 
COU! Les deccribes and illustrates maker's line of selen- 
er’s “Type pi m self-generating photocells; contains diagrams, 


discusses 
teristics, —piy, 
184th S Ne 


h Lectr e 
Pittsburgh #4 
+ MACHINE 


trates make; 
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€S, Operation 
50 W. Thir 


iTS 30-pag 
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ype 


ves, etc.; discusses construction, characteris- 
s, applications.—International Rectifier Corp.. 
09 §. Victoria Ave., Los Angeles 43, Calif. 


R573 MECHANICAL PRESSURE GAGE. 
page bulletin illustrates and describes maker's 
chanical pressure gage; lists special features, 
ensions, applications—W. C. Dillon & Co., 
«, 5410 W. Harrison St., Chicago 44, III. 


R-574 INFRARED GAS ANALYZER. 8- 
ge Bulletin XXXI describes and illustrates 
wker’s infrared absorption type automatic re- 
rding gas analyzer; lists advantages; discusses 
nciple, operation, characteristics, specifications. 
Baird Associates, Inc., 33 University Rd., Cam- 
dge 38, Mass. 


R-575 PREPARATIVE CENTRIFUGE. 4- 
ge bulletin describes and illustrates maker's 
odel L Spinco” 40,000-rpm. refrigerated vac- 
im centrifuge; gives dimensions, specifications; 
scusses operation, uses.—Specialized Instru- 
ents Corp., Belmont, Calif. 


R-576 GAGE ACCESSORIES. 4-page bulle- 
n illustrates and describes maker’s optional fea- 
res and accessories for gages and valves.— 
rguson Gage & Valve Co., 80 Fellsway, Somer- 
lle 45, Mass. 


R-577 PANEL INSTRUMENTS. 2-page bul- 
in describes and illustrates maker's ‘Model 
3 Group and Model 6A3 Group” pane! instru- 








A supply of these cards 
for the asking 

s your copy of Instruments routed 
to several people? 

Does your Company Librarian for- 
bid mutilating tech mags? 

Yr do you yourself wish to preserve 
your own copies intact? 

ust drop us a postal card asking 


for Inquiry Cards and we'll 
send you twelve! Do it NOW. 





| 


hents; lists specifications, characteristics.—Cole 
nstrament Co., 1320 S. Grand Ave., Los Angeles 
5, Calif. S 


R-578 LARGE OPTICAL POINTER-TYPE 
NSTRUMENTS. 2-page bulletin illustrates and 
Scribes maker’s “Model 18A22 Group” large 
ptical pointer-type instruments; discusses and 
nctures “Model 110, 111” flexible shaft lance 
pyrometer.—Cole Instrument Co., 1320 S 





anc Ave., Los Angeles 15, Calif. 














9 TIMERS. 2-page bulletin pictures and 
mbes maker's “Type 140X and 120X Robo- 
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Keleket Gamma Survey Meter 


MODEL K-350 


(5-RANGE 10NIZATION 
CHAMBER TYPE) 


The ONLY instrument 
of its type offering .. . 





Scale Changing Meter 


ONLY ONE RANGE VISIBLE AT A TIME 


Unusually Wide Range 


... FROM 0-5°'MR HR TO 0-50,000 MR HR 








THE KELEKET Model K-350 Gam 
ma Survey Meter is unusually rugged 
for field work, yet highly accurate for 
laboratory use. The large, 4-inch, scale 
changing meter is shock-mounted for 
added protection. There are separate 
scales for the five ranges: 0-5, 0-50, 











combines ALL 
these outstanding 





features: 0-500, 0-5,000 and 0-50,000 mr/hr 
The instrument can be set to zero in a 
i hamber 
Hermetically sealed ion © radiation field of any strength; this set 


1000 hr. battery life . there is no zero 


10° to + 125° F. operating range 


immersion Proof 
Negligible warm-up time 


ting is maintained 
drift. 


The K-350 has a sturdy steel case with 
contamination resistant “Hammertone” 
and convenient shoulder strap. Long 
life batteries furnish power for the in 
strument and meter illumination 


No zero drift 





Non-microphonic 
Short time constant 
Built to Military Specifications 


Write for literature on all KELEKET 
cy: + 10% 
Accuracy instruments for radioactivity detec- 


tion and measurements. 





The KELLEY-KOETT Manufacturing Co 
COVINGTON, KENTUCKY 





Here is your LITERATURE and INFORMATION order card 
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tron” timers; lists special features, ranges, uses.— 
Emmett Machine & Mfg., Inc., Akron 14, Ohio 


R-580 CONTROL VALVES. 2-pave bulletin 
describes and illustrates maker's 3000-psi. service 
operating valves; contains assembly view drawing, 
features.—Emmett Machine Mfg., Inc., Akron 14, 


Ohio 


R-581 PYROMETERS. 2-page bulletin d:- 
scribes and illustrates maker's “Model 106 Engine 
Pyrometer” and “Models 130, 
Proof Multi-circuit Pyrometer” ; lists applications, 


ADVERTISERS’ 


130F Vibration 
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Airborne Instruments 
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specifications.—Cole Instrument Co., 
Grand Ave., Los Angeles 15, Calif. 


R-582 DIAPHRAGM VALVES. 2-page bul- 
letin illustrates and describes maker's 300-psi. 
service diaphragm valves; 
specifications. —Emmett 
Akron 14, Ohio. 

R-583 OSCILLOGRAPH TUBES. 
bulletin describes and illustratcs maker's “3KP1, 
3KPi1” oscillograph tubes; 
istics charts, data, circuit diagrams. 
Radio Corporation of America, Harrison, N. J. 
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